Rl ST TR TR T ATIARTN S A T

BT R TTER TS W R i

- )»-i);‘

e o

R E P OR T R E 8§ U MW E S
ED 016 453 . JC 670 591

1 EDUCATIONAL DATA PROCESSING--A CURRICULAR ANALYSIS WITH THE
2~ © ORANGE COAST COLLEGE PROGRAM IN FERSFECTIVE. .

. BY- LUSKIN, BERNARD JAY e
. ORANGE COAST COLL., COSTA MESA, CALIF. .

ML
b ]
c
-+
o
>
paFy
m
-l
-
x
»
<
-
-

. -". EDRS PRICE MF-$0.50 HC-$4.00 98P. . SN

.~ DESCRIPTORS- #JUNIOR COLLEGES, *CURRICULUM DEVELOFMENT,

E. . #COMPUTERS, #DATA PROCESSING, *COURSE CONTENT, EDUCATIGNAL

E . FACILITIES, COLLEGE TEACHERS, EQUIPMENT UTILIZATION,

' TECHNICAL EDUCATION, COSTA MESA, CALIFORNIA _ .

3 THE DATA PROCESSING TECHNICIAN SHOULD BE COMPETENT IN

3 SYSTEMS, AFPLICATIONS, AND METHODS. RECENT TRENDS HAVE

L- EMPHASIZED COMPUTER TECHNOLOGY, WITH UNIT RECORD EQUIPMENT
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EDUCATIONAL DATA PROCESSING: A CURRICULAR ANALYSTS
WITH THE ORANGE COAST COLLEGE PROGRAM IN PERSPECTIVE &
|

An almost unbelievable shortage of: competent E
data processing personnel éxists in the areas g
of qualified managers, analysts, and programm.ers.1 ' 7
%

More than forty percent of all data processing A
installations in the United States are failures. i
Of these, morxe than ninety percent survive by g
crisis. 2 i
‘No industry ‘has taken a tool of such unparaiieled e ,;g;E

- powes and used it so badly.3 k . o E
...data processing management personnel themselves - | "l{fﬁi

are incompetent -- as managers, not ag technicians.

‘Strong statements? All of us who are alert to the complexion

e methods of counting, recording, classi-

of the times are aware that th

£y1ng,laorting? summarizing, and communicating of. data have been

;Constantly'andﬂrapidln changing, 3 We are~vita11y aware of.such
data processing...and systems.

NIRRT st S ey R R R N Py ) >
- T R SRR b AR SR S

} “terma as automation...compnters...
% ‘The organization whether it be categorized business, educational,
i :or governmental, is immersed in a creatively destructive evolu= o
: tionary technological process. This process, which is spurring
; organizations carries with it a mandate for education and edueational‘ 4
: support. é%
Statement of the Problem. It is the purpose of this paper to ;%
-4

develop a porspective of curricular trends in educational data
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Page 2

processing at the junior college within a chrovicalization of a
resume and forecast of the Orange Coast College program.

Background of the Problem. As a result of an educational and

occupational survéy of Orange County conducted jointly by‘Pullertén,
SQnta Ana; and Orange Coast Colleges the trend toward automation in
business within the county was validated. With the support of the
Bureau of Business Education, a data processing advisory committee
wgs-selecteq in 1958’wh1ch was coméosed of members of aircraft, |
fqbd processing and hahdling, insurance, electronics, precision

instrument ccmpanies, and civic agpnciés. Tﬁig-@dvisory committee

was to ﬁgcbme_the:chief resource group to agsist Orange Coast College

" in establishing a buéineés7daté.prpée831ng curticulum under the .

‘provisiops'og the National Defense Education Act of 1958, Titles
v, ViI, and vIIL.’
‘ $he initial qﬁeétions for which solutions were~sd@ght'by,§he

advisory committee in 1958-1959.éfé‘itétedfbelpws7

1. What is @ data processing technician?
2. 1s there a need for this technician sufficlent to
warrant the establishment of a few training program?.

3. What'tebhnicatwgfaiﬁldg;wiliébe necegsary. to adéequately

" prepare the student to enter this new field? |

4. What new subjects will be needed and who will teach

- . them? L SR

5. ‘Who will be qualified to enter the program and will
" & sufficient number to justify offering the new program? -

6. What kinds of equipment and laboratory facilities should
" be provided to adequately carry out thege programs?

The -éxplariatory development of the trends and perspective

oifO:apge Coast's program can'bést be couched in,aﬁéweté~;o these

'uquestiéﬁs posed by the advisory committee. Thé effect of answering

these questions with the Orange Coast College program as a back-

drop 1 brought out in this quote from DATA PROCESSOR the official

-~
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4 journal -of the Society for Automation in Business Education.8

There is also a wide variety of curricular

3 patterns that vary from state to state, town
g to town and school to school. For the most
2 part, however, the comprehensive vocational
9 " prégrams of today have been patterned after

e S Y

i the computer programmer curriculum developed
about 1961 at Orange Coast College in Costa
3 Mesa, Califérnis....Adaptations of this

. program have been made by schools throughout
4 the United States. '
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WHAT IS A DATA PROCESSING TECHNICIAN AND IS THERE A NEED FOR THIS

] [ , NEE LS
f TECHNICIAN SUFFICIENT TO WARRANT THE ESTABLISHMENT OF A NEW TRAINING
3 PROGRAM? :

The initial desoriptic.. of a data processing technician as .

- ' spelled out by the Orange Coast College Data Processing Advisory
e Committee was stated in the tollowing i’@shionﬁ

1. A person who concent¥ates his efforts ia the direct
" application of the functional aspects of business

3 . data processing rather than operations Tesearch .or

E . design of machines or systeiis. - R

2, The technician should have sufficient knowledge

| * and experience in the operation of data processing:

" squipment to utilize it in carrying out his duties.

' Manipulative skill and speed in operating this

. equipiment will mo- doubt be helpful to the technician.
eessmany technicians will often find entry positions
in the field as machine -operators. - o

R [ RS PN e 8 G T £

in ey e
R,

3. The technician's Jjob will probably consist of non-
E L routihe duties requiring a teclnical knowledge

3 of business data processing. He should be a
specialist in data processing systems, methods,
and applications. His technical knowledge should

NS AT

“includes

A. The ability o intérpret and construct flow oharts.
B. - ‘The .ability to do systems analysis usually under
‘the direction of a systems engineer). o

C. ..The ability to write techriical procedures. ,

D. Knowledge of the principles of control pansel wiring. -
BE. ‘Knowlddge of computer coding principles and practices. SR
F. Knowladge and expérience in computer programming. BTN
‘8. Xriowledge and experience in .card layout and forms - B
- design and control. _— = L

- This ds’sb:fif;atibn is still reasonably accuzate. quevej:", the
,.pen@ulum has swung from unit record operation to computer techpéiqgjrf,; -

e with unit record hardware used only as support, Over thé past g@gp‘l_e;f ] n
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industrial revolution.

S will increase 250% within the next six years.

Page 5

of years there has been a drift from extreme emphasis on unit record

.equipment, and an emphasis has developed towerd the computer performing
¥

operations previously reserved for unit record equipment., IBM 360

. Model 20 for example which rents for sligntly more than the standard

unit record installation, gives you unit record abilities pius the

capability of the computer thrown in.

That -there is a significant difference between 2 hardware oriented
systems analyst and a.“general systems analyst" has been recognized’
muchﬁtofthe dismay of many organizations is another destinction which
‘has become clear over past years. The procedures anaiyst we knew

of during the 1940's and 1950's is not the hardware analyst needed

today. The problems generated in many installations today are caused

ﬂby the "theoretical" analyst who, instead o£ staying in his own field

has attempted to bridge the gap without proper training. This condi-

tion:has~been aggravated by~management ignorance regarding the

' necessary -qualifications of data processing personnel,

The burgeoning technology, the scramble toward the development '

“of appropriate programs, the need for in-service training for ‘manage-

ment, have placed us in a technological revolution equivalent to the
For example, the need for computer programmeis

By 1970 it is predicted

Tthat the total market for computers will be .over ten billion dollars.,

'f;7Figures for the last ten years show a steady one billion dollar a

- year: increase in annual computer investment. Also, 1965 showed an

increase of two and one half billion., Even forgetting exeeptional

. "'“Zyears, the value of computers by 1989 would be twenty billions a
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year and by 1950 over 30 billions. By the end of tbe 1970'3 the

number of computer installations will at the present rate, at least

double. 10
International Business Machines Corporation reports that needed,‘ ‘
today are 80, 000 nrogrammers, 60, 000 analysts, and 100 000 other -
In ten years the need for pro"rammera alone E
is expected to rise to over 175,000, 1 : ; | o ;’_pf,:‘ S
7 ffer an- experimeatal.courae o :t

auppofting personnel.,

The Orange Coast College decision to of

in data processing during the spring 1959 seme ter has been validated.

The first course was designed for those already employed in businesa

d their knowledge and to- give them

&

data processing to help them expan

a chance to improve on-the=-job skills, The first lnstructofs alao :

were drawm from business. This course was critically evaluated and

it was decided to initiate a two year Associate in Arts degtee:ptogram

starting in the fall of 1259.

In retrospect, a simple additional way to validate. this decision

is to look at thz want ad section of your next Sunday's Los Augeles

Times.
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WILL BE NECESSARY TO ADEQUATEEY PREPARB
NEW SUBJECTS VILL BE

> ol g

| WHAT TECHNICAL TRAINING
~ STUDENT TO ENTER THIS NEW FIELD AND WHAT

| NEEDED AND VHO VILL TEACH THEM?

fg Let us first examine the purpose of the various types of training T
; in data processing that are possible at the college level; Data » ) \ \:%
; fﬁrécessing education car be offered in technical ééﬁgols; junior | ) é
? colleges, and four year colleges. Lets look at the ﬁosgiﬁiénfraining - ?

- " this way:
4 _ Conceptual Educational Philosophy

X s,
Ittt

i Yol o

; ~ Four Year A

77 Technical ' Junior '
Theory __ College 5

Institution Theory College

I

Technical

1 2 )
R RS YR

] Training ,
1 Technical Iécbnical ' Té
: Figure 1 Training Training . 3
% A technical institution can provide quick and immediate occupa- ' i;

¢tional training. The problem is that the training is narrow, possibili-

ties for advancement are limited, and the possibility of technological

obsolescence is greater.
The junior college can provide a combination of theory and - :

: téchnical training which will allow the student "head room' to grow, ~ .

increase his ability to conmunicate with masagement 9nd his abilicy ;
to work within the organization. For those students who continue : ,»i,,
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their education this type of training p

8 3
2 3
3 Pagg‘8‘7°' .
provides a very solid base - 3
)

from which to work.
the four year institutions has traditionalli

The position of
ttfigure 1 t‘ue o R

b

Frmanagement: persounel.~ Looking a

£ the junior cellege program»in relation to the. other two .can _ -

lege courses are only two years S L
1d, 4nd

».been ptov*sion o

"valuefo

.
T E———
; R AL A S A s Lt

be easily seen, Though junior col
solid foundation on which to bui

it

in length the student has a

o
e

R

commnnication between company personnel i.e., mahagement , sgpervision, ~

;
n seems more logically facilitated. , ‘ | /E

RIEER S ek 2

and operatio

g Let us look at the hierarchy of educational objectiveSawailable
E to ong pursuing a career in data processing. Figure 212 exemplifies R : f‘fﬁj~
1 ‘that hierarchy. ,é
% HIERARCHY OF DATA PROCESSING OPPORIUNITY é
'mcpmpnter,' ' E
- services 3
3 executive 3
3

i | 4 ' *
{ installation
manager

-y
G5

unit record |senior

> N
i

systéms
analyst manager programmer 3
application if

_ltrainee

rogrammer programm:r 4

tab
operator

BT AL o oI 1A AL, N
Chad RN g p
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Pigure 3 13 below depicts the multifaceted choices available in

what might be called a total data processing curriculum.

CURRICULAR AREAS

Technical System Programmer Articulating

Secretarial
Arts Operator Student

Skey punch | numerical L unit B application | uses

’/ control |” record
a,‘)general < electronics | > systems computer
'secretarial | computer L-} scientist

< graphics e;_general.

Figure 3
What new subjects will be needed? Figures 4 and 5 get forth both
‘the curriculum initialiy established at Orange Coast College 14 and
the requirements as they are today. Course descriptions of the

present curriculum are detailed in Appendixz A,
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Page 10.
: SUGGESTED TWO-YEAR PROGRAM
4 Figst Year Units Second Year »l . Units
- *B.E. 1A-1B Principles +*Math 32A-32B Intfoducégry.ﬁg;hgé .
-~ . of Accounting 4 &4 matical Analysis for Business 3 3
o . B.E. 5 Introduction to *B,E. 6A-6B Electric Accounting
E * Business \ 3 - Machiné Programming 4 4
#B.E. 2 Business Data *B.E; 7 Data Procesging Systems 3 -
] ‘ Processing - 3 Math 35 Math and Logic of ’
4 "+~ _Math 11 Introduction to Electronic Data Processing - 3
o g ~ Statistics _ - 3 B.E. 8 Computer Programming - 3
q Psych 1A Psychology 3 - B.E. 86A Work Experience : - 2
3 - English 1A-1B or 50A-50B 3 3  Elective (see note) ' -3 -
1 - Social Science 10-12 2 2 Health and Hygiene 2 -
g Physical Education 1/2 1/2 Physical Education - 1/2 1/2
1 31/ 1512 . 15-1/215-1/2

*Required for Business Data Processing major.

+Math D, Intermediate Algebra and Math 3A, Analytic Geometry and Calculus
‘may be substituted for the Math 32A-32B sequence. .

Suggested electives include business management, physics and electronics

courses. .

ERRY

ehsovared

RS

e gwtes

Figure 4

okt
R

The above curriculum was adopted February 3, 1959.

SRS
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3 1966-67 CURRICULUM
FIRST YEAR

3 Fall Spring
. Units S
4

*ACCOhnting 1 esses6sses st e

. Units

*Accounting 2 .0 oo sesvseoies ;4
%Data Procéssing 51 (Machine

- *Data Processing 1 (Introduction
3 to data processing).ccecccsees 3 WITIng)esdeoieeecivednoncince 3
Mathematics 33 ccecececccessccs 3 *Data Processing 61 or Beg.
Bus. Mgmt. & Retail 1 ....iceee 3 Programming :Math.7 ....se. 3
3 Psychology lac.cceccccccssscese 3 . English 50A or 1A ..eieeeee 3
1/2 Health Education le....eees 20
1/2

Phys. EduCation .............,.

% —————— PhYSO Education YR KRR
: 16-1/2 ‘ |

~15-1/2

SECOND YEAR

Fall Spfing
Units

Units _ <L L
Data Processing 63 Preg. R

*Data Processing 62 Adv.
Ptbgrani!ning................. 3 SYStems oooo_oooogo_o.oo_oooyo 3 ¥
Accounting 61 ..c.ceeeccccncns 3 Data Processing 2 Systems. 3 E
Mathematics 11, EconomicslA or Data Processing 81 Work E:
A»Ecqn. D cececsccssecssscscce 3 Experj.ence eccsscsosecevsei 3 ;<
English 50B or 1B ..cccccceee 3 Data Processing 83 independent ’f%
3 Pr.ojects....,'.,._......~..oq. d,,

History 10 or 70 c.coceecccccs , _ 5
1/2 Political Sci. 12 or electivel -

:: B Phys .A Education ee o se e e Ot O O !

] o Phys. Education ..ocecees 1/2 E

15-1/2 16172 4

} *Required for Certificate of Achievement in Electronic Data Processing %
(23 units). (This certificate is awa d without completion of AA BT

degree for those who desire gskills training only). S

3‘- Figure 5 3
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3 COMPARATIVE ANALYSIS. BETWEEN 1958 - 1959
CURRICULI AND 1966 ~ 1967 CURRICULUM

: 1958-59  Course Title 1966-67 Course Title Offéred
Course No. A 19664@7

1 Course No.

— . . - . Yes. -~ No -
Introduction to -
Data Processing | x

3 ~1°BE 2 Intrdduction to
: | B Data Processing DE 1

. BE 6A Machine Wiring DP 51 (6A 6B Combined) | ,
- I Machine Wiring - X R

- " BE 6B Machine Wiring
Systems and

1 1.
3 } BE 7 Systems and 4 1
A Procedures DP 2 Procedures . X %

E’ | BE 8 Programming DP 61 Beginning. * i
3 | , Programming X | .
i \ | DP 62  Advanced | |

Programming X

A3
sttt (o

BE 86A Work Experience DP 81 Work Experience" 1x - ‘

DP 63 Computer Programming
Systems X

,.A-._. , V"
R S AT A P AN i
e o
it el

SRR

‘« F ¥,
i},\\c" I

DP 83 ‘Data Processing
Projects ' x

| i

e department of data prbcessing are

AR

AN
\‘(i"“&».pvi

s SRR A

: Note: Only courses offered in th
9 ' compared.
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An analysis of the curriculum changes indicste a change in gﬁphasis‘

in techmical training neéessary for entry level positions. Also

pointed out ure additions to the curriculum which have broadened its

training base through experience and experimentation.

The machine wiring course has been condensed to one éemester,
i.e., from the BEGA-6B series in 1959 to DP 51 in 1967. This change
is due to a swinging away of unit record equipment as primary in-

gtallation hardware and its implementation as support equipment to

_computef installations. The combining of the courses became possible

in 1967 when the 602 calculator was returned to IBM due to the feeling

. of the staff and advisory committee that it was rapidly becoming

technologically obsolete.

With the raﬁid development of sophisticated compﬁter software

DP61 and 62 were established'to provide a two semester programming

gseries, This duration is necessary to provide development of program-
ming technique in the first course along with sophistication in machine
language programming and an exposure to FORTRAN*, The second program-
ming course develops competence in the use of aSseﬁbler and compiler
languages.

Also, a course’ih computer programming systems, i.e., such
sophisticated manufacturer provided software as input-output control
systems which-require depth of study if one is to become a systems
programﬁer are taught,

A course, DP83, was developed whick allow each student to apply
principles and techniques learned in previous courses to all of the
hardware in the installation, and to gain experience in solving

2% 03
i34 ¢ cuange.

Y s L
.

*Formula translator, a machine independent macro compiler language.
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5 scientific and/or commercial dataprocessing problems. A comﬁieté

3 - course of study is detailed in Appendix A.

Who will teach them? One of the most dbailéngipgprohleq§ facing

| the junior college in starting the new program .’i“v:éé ;1;;: ‘of s:‘t:iéff_i‘;ig.

f An important initial source of instructors was'buéiﬁégé,aﬁa.in&ﬁétiy z
ll where individuals with experience in the fiéeld could éometiﬁgg~$e g
; wooed, if not by imposing salaries, by a &esire.tO*aséist in devéioping %
%! a new educational program. Another source was\bdsiﬁeés éénéatioh %
ZE and mathematics departments. Instructors a1re$dy~oh the,staff who %
?A had curiosi;y and interest in the field of busiﬁess data processing ‘g
§§ were sent to night classes, summer classes and'workshops.ls %
;; One fine source of instructional persomnel was én eight weék ;
¢ . : 3
f summer institute held during the summers 1963, 1964, 1965 to retrain é
{é‘ office education and matﬁematics teachers in the teaching ofzbusiness ‘f
; electronic data processing. 16, .. The institutes were of 'a two 'é
%% summer duration with only the second year institute being taught in 1%
é the summer of 1966. Actually five institutes were held throughout 5
fé ' the Uﬁited States under the auspices of the‘federal and state depart- ‘%
; meﬁts of education with the west coast institute being held with §
% Orange Coast College as sub-contractor to California State College at §~
g Fullerton who assigned eight units of credit to each institute. Dr. é
; ‘Norman Wathn, Diétrict Superintendent of Orange Ccas! Junior College ?
;g District was principal investigator for the western institute. It; %
g seems unlikely that the institute in Qalifornia will continue in the F

summer of 1967 as the California State Department of Education wiil ?

be unable to aid in financing the program.

SRR veuceos SRR dagrrry (hans i
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The following is a list of the currant etéff in the'data—ptpb
cessing program at Orange Coast College. It ig interesting to note

that much of the strength of the staff stems from the summer institutes.

PRy —‘ IVE < LA by

ORANGE COAST COLLEGE 1966-67 DATA PROCESSING STAFE: |

v
YOUR 3o o o

4 Mr. Richard Brightman - A,A. - Orange Coast College
! A A.B. - Stanford Univzrsity

M.B.A. - Stanford University
Participant 1964 summer institute
Instructor 1967 summer institute
Director, Educational Data Processing
Orange Coast College

Mr. Gilbert Saunders - A.A. = Compton College .,
B.A. - San Jose State College

M.A. - Stanford University
Four years of sales experience in
data processing equipment i
4 Instructor in 1963 & 1964 data

: processing summer institute at
Orange Coast College.

) .
R R AT
pSa gt

Mr. Donald McKee - B.S. ~ University of Califormia,
Los Angéles- : o
M.B.A. - University of California
Los Angeles ‘
Four years sales experience in IBM
Instructor in 1963, 1964, and 1965
data processing summer institute at
Orange Coast College,

et Beikaa (A soins 3

e
s

s RREE i

3 Mr. Bernard Luskin -  A.A. - Long Beach City College
> B.A. - Los Angeles State College

M.A. - Long Beach State College
Industrial experience in accounting
3 Participant in the 1963, 1964
T : summer institute.
¢ Instructor in 1965 data processing
institute at Orange Coast College.

S b o
i Prase

: Mr. John Clark - B.,S. - Ottawa University

B.A. - Ottawa University

M.S. - University of Kansas

M.A. - Harvard University
Graduate Study - Southern Illinois
University, Kansas State Teachers

[ College.
[] ‘ One year experience in computer

programming.
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Mr. Richard Reynolds - B.S: = New Yotk University
M.B.A. - New York University
18 years experience in busineas,
including systems' and management
congulting managerial positions
Attended and ingtructed in 1965
data processing gsummer” institute:-
at Orange Coast College.y

&

4
¢
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3
frs.
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. Mr. Donald Mundinger - B, B A. - University of Wisconsin
‘ 7 years teaching experience
4 years cost accounting - Robershaw

Fulton in Anaheim

4 Miss Sally Hiroaka - A.A. - Otange Coast College
- ‘ B.S. - Long Beach State -
Three years lab assistant .and tab
5 operator at Orange- Coas® College
i Student teaching Costa Mesa High
and Orange Coast College
Participant 1965 summer institute

My, ®obert Bise =~ A.A. Ventura College
' B.S. University of California Los

' ‘Angeles

- Gen Sec. San Jose State

1 ‘M.B.A. ‘University of CAlifornia Los

| Angeles _
3 years high school instructor 3
2 years business experience 3

g , : Particpant 1965 summer institute. 4
; Mr. Theordore Tilton - A.A. - Compton College . -3
1 B.A. - California State College at E
! M.S. - Rutgers University ‘ 3
4 Instructor in 1963, 1964, and 1965 E
{ data processing summer institute at g
3 Orange Coast College | 3
9 Four years experience computer . i

programming.
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CHAPTER III

WHO WILL BE QUALIFIED TO ENTER THE PROGRAM AND WILL A
SUFFICIENT NUMBER TO JUSTIFY OFFERING THE NEW PROGRAM ENTER?

Statisticg~obiained’from the Office of Admissions and Records

‘at Orange Coast College indicate the following:

DATA PROCESSING STUDENT ANALYSIS

" Number enrolled as Data Number enrolled as Data
‘Processing Majors in day Processing Majors in June
~ Semester college: . evening college Graduates
Fall 1959 ° 26 (1.1% of total |

day . eu.rollment)

Fall 1960 58 (2.22 of total

day enrollment) None

Fall 1965 186 (2.5% of ‘total 125 (1.17% of evening
day enrollment) college enrollment) 20

Fall 1966 167 (2.7% of total 134 (1.3% of evening
day enrollment) college enrollment) 36

Also the Orange Coast College Research Office indicated that of

the thirty-six 1966 graduates, twelve transferred to other institutions

and  fourteen were occupational graduates. Also, twenty-two certi~
ficate of achievements, for example, were awarded in June of 1965.

The complexion of the student body in the Department of Data

* processing is generally made up of (1) entering high school graduates

interested in studying data processing, (2) individuals with experience
" in industry interested in upgrading their skills and re-training,
(3) career army personnel stationed for a two year period at Orange

‘Coast College for training in data processing.
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A pilot program in high school data processing was developed
cooperatively between Orange Coast College and Costa Mesa High School
during the 1964-65 school year. The program has been very success-
ful and interested students who complete the Ligh school program and

receive the recommendation of their instructor, who, incidentally is

1 a graduate of the Orarge Coast College summer institute program, are
¢ allowed to take a screening examination which has been developed
within the Department of Data Processing. A satisfactory score on

% the examination allows the student to skip the introductory course

: and proceed immediately to the programming and wiring courses within
the curriculum, This has been a very satisfactory arrangement. |

Also, working with the Office of the Adjutant General of the Army

TGS e

a running complement of about forty select army personnel are stationed

on a2 rotating basis at Orange Coast for training in data processing.

Chrd ep aLRAT AT ‘.
B

: About twenty personnel complete the program each year. Numerous

3 | members of each completing class have received commissions and graduates
of the program are now stationed all over tha world, The feedback
from the army and from the students themselves has served to exemplify
the strength of the program,

e Since many of the army personnel who come to Orange Coast have
had significant data processing experience the screening examination
allows them an opportunity for waiver of the introductory course on
an objective basis and relieves the data processing staff of making

! subjective judgments regarding an entering student's background.

3 Many students, especially evening college adults, find jobs in
data processing before they progress very far in the sequence of

classes. T have had as many as six or seven obtain programmer trainee
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po§itions after completing only the firsc programming course. Most

of these are adult students who already have obtained substantial

business experience.
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CHAPTER IV

WHAT KINDS OF EQUIPMENT AND LABORATORY FACILITIES SHOULD
BE PRCVIDED TO ADEQUATELY CARRY OUT THESE PROGRAMS?

The equipment in operatior. at the present time in the Orange Coast
College Program is listed below:

Computers: | ~ 3

ity

IBM 1401 Computer - Model B, with Disc File
IBM 1620 Computer with Disc File

sgh i .

4+ EAM Equipment:

¥ YT R

IBM 024 Card Punch (3)

IBM 026 Printing Card Punch (8)
: IBM 056 Card Verifier

4 IBM 063 Card to Tape Punch

3 Lo IBM 082 Card Sorter

IBM 085 Collator

&Pt

AT AT

ﬁ IBM 402 Accounting Machine

§ IBH 514 Reproducing Punch

3 IBM 548 Interpreter ,
N IBM Type 901 (063-514)Wiring Panels (31)
o IBM Type 911 (548) Wiring Panels (16)

. IBM Type 912 (085-602A) Wiring Panels (58)
. IBM Type 917 (402) Wiring Panels (32)

% Other Card Equipment:

Ei Royal McBee Keysgort Edge Punch

g Royal McBee General Records Poster (18)
% Miscelléneous Equipment:

% ' Autotutor Mark IV (2)

4 Friden Flexowriter (3)

4 MINIVAC 601

4 NCR Desk Calculator W/Tape Punch

- NCR Bookkeeping Machine

4 Printing Calculators (2)

j Rotary Calculators (4)

] '

,,
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Listed below are the textbooks in current use in the Orange Coast

College program.

TEXTBOOKS

Introduction to Data Processing

Elliot and Wasley, Business Information Processing Systems,

Irwin, 1965 IBM, Operator's Guide

Computer Mathematics
1965

Theodore, Agplied Mathematics an Introduction, Irwin,

Data Processing Machines
IBM Manuals: 402 and 103; 513 and 514: 085 and 087: 552 and 548

IBM, Operators Guide

Pro rammin Computers for Business (1st Semester)
IBM, Fortran with Business Administration Examples

IBM, 1401 Systems Reference Manual

Programming Computers for Business (2nd Semester)
IBM, 1401 SPS and Autocoder Manuzls

Computer Programming Systems

Swindle and Fisher, Computer Prozramming Systems, Prentice-
Hall, 1965.

Automated Data Processing Systems and Procedures
Systems and Procedures Addoclation, Business Systems, Vols.I
and II, SPA, 1963

Computer Programming for Engineering, Mathematics and Science
Germain, Programming the IBM 1620

Prayor, Introduction to Basic Programming and Numerical Methods

On the following page is a diagram of the Orange Coast Collzge

Data Processing Laboratory. The facility has functioned well but is

now becoming crowded and may soon have to be expanded.
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The most significant hardware changes that have taken place since

the inception of the program have been:

1.

2,

4. The college is currently studying installation of one o

The 602 calculator was returnéé‘éb IBM. It was felt by
members of the department that the calculator was becoming
rapidly obsolete and the principles developed by its teaching
were accomplished effectively within the program on the
computer aﬁd unit record equipment.
The LGP-30 computer used initially in the program to train
students in computer programming has been given to the
Technology Division to be used as a device for technician
training., The LGP-30 was a fine teaching tool and was very
valuable in teaching machine language programming, programming
technique, and aided greatly in teaching single address
drum memory concepts and number systems such as biniary,

hexidecimal, octal, and systems other than base 10. However,

grew older maintenance costs became prohibitive.

Edge

as the computer

Two Royal McBee Tabulating Punches were also returned.

Punches and Royal McBee General Records Posters were retained

for use., The Tabulating Punches were returned primarily due

to the growth of the curriculum. It seems to be becoming so0

compact, and there is so much material to cover in the course

sequence, it was felt that the tabulating punch concepts could

better be covered in lecture.
f the

models of the IBM 360 series computers. However, due to the

failure of a recent tax override election {mmediate decision

regarding its installation has not been made.
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CHAPTER V
CONCLUSIONS
The growth and success of the Orange Coast College Data Processing
program has been validated by the success of its students and subse- ‘ :

quent growth and demand for its offerings. The administration of the i

college feels that its decision to initiate the program in 1959 was %
a good one and the educational program is a step toward education ' g
fulfilling technologies mandate for educational support. . §

The trzaining of army personnel has been very successful and the
pilot high school program has served a useful lock steﬁ sequence in
benefitting students, ' f é

It 1s unfortunate that the summer institute training program ‘ ';é
may no longer be offered. The contribution to education in terms of
preparation to teach data processing in junior colleges throughout
the country has been immeasurable. A side benefit which has been

brought about from the institutes has been a sharing of information;

o 2R
e 25

what has turned out to be continual interaction between junior college
data processing teachers within the state, and establishment of many

programs based on a uniform and mutually developed need to fulfill

et v N
Ty TR NP
\Ade T SIS IIAT R e 352

an educational obligation in data processing.

Distinet curricular trends have developed away from extreme

:"\S:v:,\?'\’%s;w‘ s

emphasis on unit record processing and a stress on computer systems

and software has come about. With the advent the third generation

QIS St s

computers and the growth in terms of numbers of companies using autorated
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systeﬁs both the level of 80phistication and demand for qualified

g trainees have increased.

A The present program is only the harbinger of things to come.

It will only be through continual evaluation that the program can

E effectively grow. In service training of staff, attendance at company'
> schools to maintain immediacy with technological developments, contin-

uous interdepartmental study, and cooperative efforts toward growth

gy o
A0S

between members of the department are absolutely necessary if excellence

SIS RS RS

g

in the program is to be maintained.

Use of student lab assistance has been a great help in developing

v ,\‘.\v/
AN

departmental software and devices which are continually used in the program.

And, a cooperative effort between the administration and staff is the

K 260 gl B
PRt S s

mainstay ofthe program.
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3.
4,
5.

9.
10.

11.

12.

13.
145
5.

16.

17.

FOOINOTES

“Maggive Education Program Needed to Reduce Data Processing

Failures," Educational Opportunities in the Information.
Sciences, January 1967, p.l ;

Ibid. k
Ibid,

Ibid.

Bernard J. Luskin and Gilbert D. Saunders, Data Processing: A
Practice Set, Teachers Edition, Greenwich, Connecticut: McBee
Systems, a Division of Litton Industries, 1965, p.1

John Dufour, Business Data Processing, Department of Data Processing,
Orange Coast College (Costa Mesa: By Orange Coast College) p.iv.

Ibid.

B. L. Geske and J.M. Geske,Dealirg-with Individual Differences
in Data Processing”" Data Processor, March 1966, p.1l

Dufour, op. cit., p. 1

Dana E. Gibson, "Business in the 80's,"” Data Processor, April,
1966, p.1 —

An Eight-Week Summer Institute Training Program to Retain Teachers
for Teaching Business Electronic Data Processing, (Costa Mesa,

Orange Coast College); p.l

G. A. Welles, Curricular Paths, (Los &ngeles: IBM Corporatibn)

p.l6.

ibid., p.6

Dufour, op. cit., p.8

Norman E. Watson, "Education for Business Data Processing Technicians,"

1963.

ing Program to Retrain Teachers

An Eight Week Summer Imstitute Train
26

for Teaching Business Electronic Data Processing, op cit., p.

Ibid., p. 25
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ORANGE COAST- COLLEGE
Business Data Processing
Curriculum

S Aip e

D.P, 1l-Introduction to Data Processing (Fall; Spring) (3)

An introduction to basic methuds, techuniques, and systems of manual
mechanical, and electronic data processing. Covers the history and
development of data processing, manual and mechine accounting equip-
ment and systems, punched card, punched tape, and electronic data
processing. Problems will be executed by the student on selected
pieces of equipment. Three hours of lecture per week.

st
D S P YN T
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D.P. 5i-Data Processing Machines (Fall; Spring) (3)

Basic operation and control of Aata processing machines other than
electronic digital computers. The machines include IBM card punch,

4 sorter, collator, reproducer, tabulator, and calculating punch. Some
3 ‘ coverage is given to the operation of other data processing equip-
ment with actual experience provided with the equipment in the 0.C.C.
Data Processing Center. Three hours lecture and two hours laboratory
per week, Prerequisite: D.P. 1.

D,P, 61-Programming Computers for Business, Basic (Fall; Spring) (3)

A basic course in programming of electronic digital computers for
those who plan to be programmers or those whose work may be closely
related to computer applications in business and industry. Course
covers characteristics of computers and computer programming or
coding. Laboratory experience is provided on the Royal Precision
general purpose electronic digital computer, the LGP-30. In addition,
students write and execute programs in Fortran.and in 1401 Machine
Language. Three hours lecture and two hours laboratory per week.

k. Prerequisite: D.P. 1.

D.P. 62-Progremming Computer for Business, Advanced (Fall; Spring) (3)

Advanced course in electronic digital computer programming involving
symbolic and macro programming, program timing and planning. 1401

3 : SPS, 14Ol Autocoder, and Disk Autocoder programs are written and

3 executed. Three hours lecture, two hours laboratory per week.
Prerequisite: Math 33 and D,P. 61 or Math 7.

D.P. 63-Computer Programming Systems (Spring) (3)

To provide a working familisrity with and appreciation of programming
systems for medium and large scale digital computers. Emphasis on
machine oriented systems--Autocoder, IOCS, Random & Sequential
Storage; procedure oriented systems--FORTRAN IV, COBOL; problem
oriented and support systems=--RPG, Sort. The IBM 1401 and 1620
computers will be used. Three hours lecture, two hours laboratory

- per week. Prerequisite: D.P. 62 or equivalent.

) v s,
PRSI o ST 13




CEr v A P

D.P. 65-Pre-Science Engineering Data Processing (Summer) (6)

AT e e g

4 A course for recent high-school graduates who intend to attend a

3 four-year college in preparation for a bachelor's degree and for
Orange Coast College students who would take a survey course in
data processing as part of a terminal or transfer program, 8 weeks,
5 days per week, 4 hours per day. Prerequisite: Two years of

high-school algebra; high-school trigonometry.

D.P. 2-Automated Data Processing Systems and Procedures (Spring) (3)

IR WA B

AL

A study of data processing systems and procedures including analysis
of various existing date processing applications in business and
industry. Includes a study of integrated or total management in-
formation and data processing systems. Emphasis is given to
procedure writing and work simplification. Class projects include
developing detailed procedures in various areas of & management
information system. Three hours lecture and one hour laboratory
per week, Prerequisite: D.P. 51, D.P, 61, and Acct. 2,

A2 S e W Y a0

D.P. 3-Data Processing Projects (Spring) (2)

.
AT ot e it S . . .
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This course is designed to provide students with opportunities to
gain experience in the development and implementation of scientific
and/or commercial data processing problems. Making use of all the
ecuipment available at the Data Processing Center, each student
completes several individual projects in which he applies principles
and techniques learned from previous data processing ¢ourses. Two
hours lecture per week. Prerequisite: D.P, 62 and Acct., 2 or Math 7.

OISR
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Math 33-Data Processing Mathematics (Fall; Spring) (3)

A prescribed course for the Business Data Processing Curriculum,
Basic logic, the number system, algebra with emphasis on problem
solving, computation with logaritims and with numbers in bases #
other than ten, Boolean Algebra. Three hours lecture per week. S

Prerequisite: Two years high school algebra, or Mathematics D.

Math T7-Computer Programming for Engineering, Mathematics and Science (Fall;

spring) (3) | | E
Basic programming of electronic digital computers with emphasis on , ?
applications in engineering and mathematics. Machine language, - g
symbolic and FORTRAN programming. Numerical techniques including b
integration, matrix inversion and Newtonian approximations. TZ

3

Laboratory experience provided on IBM 1620 Computer. Two hours
lecture, three lab per week., Prerequisite: Grade "C" or betier in

Math 1A, L3, or LTB. 3
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HOURS REQUIRED

IREN

: Class, 3
DESCRIPTION AND OBJECTIVES

2 An introduction to basic methods, techniques, and systems of manual,
mechanical, and electronic data processing. Covers the history and de~
velopment of data processing, manual and machine accounting equipment
and systems, punched card data processing, punched tape data processing,

and electronic data processing., Problems will be executed by the student
on selected peices of equipment.
3 MAJOR DIVISIONS Class Hours

I. General Considerations and History

II. Organization, Systems and Procedures
III. Number Systems and Calculations

IV. The Shape of Data - Their Care and Keeping

V. Manusl Data Processing

VI. Eleciro-Mechanical Data Processing
VII. Electronic Data Processing
VIII. Computer Programming Systems

IX. Notation and Coding Systems

X. Applications

XI. Industrial and Social Implications
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: DIVISION I. General Considerations and History
3 ‘A, Definition of Data Processing

1. Operating Records
3 2. Accounting Records
3. Management Reports

B. The Elements of Data Processing

1, Classifying
2. Sorting

3. Calculating
4, Summarizing
5. Recording

6. Communicating

C. Overview of Business Activity. . . How Busineasmen Earn Their Keep

1. Manufasturing

2. Extraction

3. Service

4, Financial Institutions
5, Distribution
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A Word About Utility

l. Fom

2. Place

3. Time

4k, Possession

So What?
Historical Overview

Pre-history
Italy
William the Conqueror
Texts and Laws
. Napier's Bones
. Pascal's Machine Aritlmetique
7. Thomas Arithometer
8. Parmalee Calculator
9. Felt "Macaroni" Box
10, Burroughs Early Adding Machine
11, Accounting Machines
12, Herman Hollerith
13, Punched Card Systems

O\\NFWNH

Develorment of Electronic Data Processing

1. Babbage

2. Harvard Mark I

3. Tee ENIAC

4, Von Neumann

5. UNIVAC I .

6. IRM 604 and Card-Programmed Calculator

Comment

DIVISION II - Organization, Systems and Procedures

A.

c.

Business as an Organization

1. Business is a Group of Individuals Trying to Satisfy a
Certain Set of Goals
2. The Pursuit of Goals

Formal Organization

1. The Organization Chart
2. Line Relationships
3. Staff Relationships

Informal Organization: The Concept of Cverlay

1. Social Overlay

2. Functional Overlsay

3. Decision Overlay

Ik, Communications Overlay
5. Power Overlay
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D.

E.

F.
G.

H.

I.

Je

K.

L.

The Place of Data Processing in the Organization

The Nine Operations of Business: The Need for Information

1. Buying

2. Recelving
3. Stockkeeping
4, Production
5. Selling

6. Delivery

T. Billing

8. Collecting
9. Disbursing

Bugsiness Forms: The Carriers of Information
Information Flow: Forms Flow Charting
The Notion of a System

1. Objectives
2. Decisions
3. Policies
4, Procedures
5. Systems

The Need for Systems Study

1. Changing Organization Structure
2. Diversification

3. International Operations

4, Prevailing Attitudes

The Tasks of an Information System

1. Processing Data
2. Continuous Self-Redesign

The Failure of Conventional Accounting Systems

1, Confusion
2. Failure to Highlight Important Aspects of Business

Basic Information Needs cf Modern Large Companies

1. Envirommental Information
2. Competitive Information
3. Internal Information

4, Success Factors

m. Syetems Analysis: Flow Charts

1., Procedural Flow Chart
2. General Flow Chart
3. Block Diagram
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DIVTSION III - Number Systems and Calculations

A.

B.

C.

P.
E.

DIVISION IV -~ The Shape of Data - Their Care and Keeping

A.

Number Systems in General

1. Integers
2. Non-Integers

A Number of Number Systems
1.’ Binary, Tertiary, Quinary, Octal, Decimal, Hexadecimal, et al.

Conversion Technique

1. Decimal to Non-Decimal
2. Non-Decimal to Decimal

Multiplication and Division
Complement Addition, Or, I'm Just As Smart As Any Computer

O e b R Sy N AL Y e et
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Binary Mode Data Representafion

1. Binary Coded Decimal (ECD)
2, Seven-Bit Alphameric Code E

" 3, Other Coding Systems :

B.

D.

DIVISION V - Manual Data Processing: The McBee Keysort Systenm

DIVISION VI - Electro-Mechanical Data Processing

A.

Data Recording/Storing Devices (Secondary Memory)

1., Traditional Devices
2, Punched Cards

3. Sequential Devices
Ik, Random Access Devices g

Memory Devices (Primary Memory)

1, Drum Storage

2. Core Storage
3. Mercury Pool and Acoustical Delay Lines

4, Cathod Scanners

3, ‘u‘ N b} >
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Dgtb,. Communications

1. Input/Output Devices
2. Data Transmission
3. Buffering: The Problem of Speed
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The Unit Record

-, The IM Card

2. - Card Fields

3. Advantages of Unit Records
Y4, Disadventages of Unit Records

e
A3y,
A
o
.
{:
s -
4

. ‘,‘;
ki
129
f.
A
7.




- mmmﬁ%’;i\ e oI X St B e e e R e o =3 e oy
¥

ki

b

r

3

a‘

: B. Elements of Machines
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D.

E.

F.

G.

H.

1. Card Feeding

2. Card Reading

3. The Control Panel
4, Printing Units

The Card Punch and Verifier

l. Operating Features of the IBM Card Punch
2. The Keyboard

3. The Program Unit

4, Card Punching Without Progrem Control

5. Card Punching With Program Control

6. Verification of Punching

The Sorter

1. General Sorting Concepts

2. Operation Features of IBMM 082 Sorter
3. Operating Procedure

4, Machine Functions

5. Block Sorting

The Interpreter

1. Machine Operations of IEM 548 Interpreter
2. Machine Control

The Reproducing Punch

1. Peatures of IBM 514 Reproducing Punch
2. Functions

The Collator

1. Features of the IMM 085 Collator

2. Functions
3. Machine Schematic

Accounting Machine

1. Function of the IBM 402 Accounting Machine
2. Features

DIVISION VII ~ Electronic Data Processing

A. Computers in General

1. The Elements of Computers

2. Analog vs. Digital Computers

3. General vs. Special Purpose Computers
4, On-line vs, Off-line

5. Small vs. Large Computers

6. Evolution of Computers
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B. The CRAZIAC, World's Slowest Computer

C., Digital Computer Operation

ARt Gy

DIVISION VIII - Computer Programming Systems

i243 60

A. Machine Language vs. The King's English

1. The Problem
2. The Purpose i
3. Parts of a Programming System :

B. Types of Programming Systems

. 1. Machine-Oriented :
4 2, Procedure-Oriented C
: * 3. Problem-Oriented :
4, Support Systems

C. Machine-Oriented Programming Systems

-"‘ 1. Assembly Systems
2. Macro Systeas
3. Input/Output Control Systems

D. Procedure-Oriented Systems (Compilers)

1. FORTRAN
2. ALGOL
; 3. COBOL

E, - Problem-Oriented Systems

1. Report Generators
2, Tabular Languages

F. Support Systems

1, Utility Systems
2, Sort Systems

3. Simulators

k., Monitors

G. Advantages of Programming Systems

1., Faster Progra=iaing

2. Program Efficiency

3, Faster Error Detection and Correction

4, Improved Documentation

5. Reduced Training Requirements

6. Machine Independence of Programs and Programmers

DIVISION IX - Notation and Coding Systems

r

A. Scientific Notation

B. Modular Arithmetic, -
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‘ C. Coding Systems: General , o

1. Encoding vs. Converting
2. Weighted vs. Unweighted 5

D. Coding Systems: Specific

3
: 1. 2* 421 :
2. 5k21
3 3. Excess Three
4 4, Bi-Quinary . .
9 5. Two Out of Five
2 6. Three Out of Five B
T. Error Checking Codes
. 8. Reflected Codes (Number Systems)
9. Self-Correcting Code (Hamming)
10. Code Choice.Factors

R VIR Gy KSR

DIVISION X - Applications
* A. Accounts Payable

" Vouchers
Voucher Register
Paid Vouchers
Unpaid Vouchers

' 5. Distribution

S BB O a8

Payroll Procedures

Y
~.

1, Salary Payroil
2. Hourly Rate Payroll

PR LR Tt A

C. Linear Programming

D. Simulation: Management Games

pr R e et s

‘ 1. The Education of Businessmen
3 2. Game Procudrre

E. Numerical Control

1. A Vord About Automation

2. Typical Computer Approach
DIVISION XI - Industrial and Social Implications
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AUTOMATED DATA PROCESSING SYSTilhiS AND PROCEDURES

1.%, .

HOURS REQUIRED
Class, 3; Laboratory, 1

DESCRIPTION

A study of data processing systems and procedures inclading
analysis of various existing data processing applications in business
and industxry. Includes a study of integrated or total management
information and data processing systems, Emphasis is given to
developing detailed procedures in various areas of a management
information system. FPrerequisite: B.E. 1hA, B.E. 17A, B.E. L2,

‘ -Class Lab
MAJOR DIVISION o _ Hours Hours
I. Introduction to Systems-Procedures 6 1
II. The Systems Survey - 12 L
1II. System Analysis, Design & Installation 6 2
IV, Systems and Procedures Programs 3
V. Accounting Systems and Procedures 12 5
VI. Automated Data Processing Systems : :
Analysis and Design e 9 9

DIVISION I - Introduction to Systems and Procedures -
Accounting and Data Processing

A. Unite of Instruction - 6 Hours .
1. Management and the systems functiocns

a. The functions of management

(1) Plamning .
-(2) Organizing

(3) Staffing
(L) Directing (executing or doing)
(5) Controlling

b. Organizational complexity
(1) Span of control
(2) Delegation of autnority
(3) Line of communication
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Concept of line and staff

(1) Nature of line and staff relationship

(2) Function and authority of each

(3) Line and Staff friction

Organizational planning

(1§ Bagis of departmentalization

(2) Basis of assignment of activities

(3) Basic organization principles

Systems and management

(1) Line responsibility for systems and
procedures

(2) Systems and procedures as a staff function

(3) What can management expect from systenms
and procedures?

() The role of written procedures

The evolution of the systems and procedures

function in management

(1) Scientific lianagement

(2) Systems as an outgrowth of accounting

(3) Evolution of office management

(4) Influence of new data processing techniques

Systems Concepts

Qe

be

de

Definitions

(1) Objectives

(2) Policy

(3) System

(L) Procedure

(5) HMethod

Systems specialization

(1) Areas of svstems - organization, work
measurement, forms control

(2) Types of systems - accounting svstems,
production control system, computer
programming and anplications

Major responsibilities of the systems and

procedvres function

(1) Orpanization planning and analysis

(2) Svstems analysis

(3) Procedures and bulletins

(4) Form degign and control

(5) Report analysis and control

(6) Records management

(7) Work measurement

(8) Office equipment and selection

(9} Office Lavout

New trends and their effect on aystems and

procedures .

(1) Revolution in data handling

(2) Operations research

(3) Trend towards total svstems approach

(4) Participation in menagement development

(5) Administrative management concept
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g es Dstablishing the systems program
2 (1) Obstacles to effective systems programs
(2) Baeis for effective systems programs
(3) Principles for a sound systems and procedures
approach ‘
(4) Place of systems and procedures in the
organization
3. The processing of data,
a. The nature of data
, : (1) The trensaction
9 (2) Basic types of data
' (3) Relationship of data to various lines of

A AU N _
EESERTITR QIR s G e st o)

ii management ‘

. () Internal and external nceds for data £

L be The data medium %
&

{1} Record of a transaction

3 : (2) Basic tvpes of transaction records

3 (3) Need for complete transaction information
4 : on the business papers in relationship to

- ' future data needs

3 c. Data flow

o (1) Document flow

3 (2) Proceszing operations

b (3) Files and records

1 (4) FReports

3 (5) Document control

- i, The structure and classification of data and accounts

a. The chart of accounts
P (1) Definition
3 (2) Organizational relationship
be Designing a chart of accounts
(1) Source informatién
(2) Output statements, reports or documents
(3) Size of business
(4) Character of its operation
(5) Organizational structure
(6) Geographic disversion
ce Account classification
(1) Basic account clasaification
(2) Account numbering svstems |
Se Organization for data processing, accounting, and
systems and procedures
a, Functional and personnel organization
(1} Top management
(2) Controllers division
(3) Systems and procedu—-~
(4) Data process®-=

be Organizati~- xunctions
(13 accounting service to management

<2) Internal control _ v
(3) Principles of internal control - orsanization,

: physical protection of assets, recording,
control of assets, perscanel, and internsl

auciting
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Management reports
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Ce

Principles of a report system

{1) Report - brief and to the point

(2) Report - promptly and for the right period

(3) Report = relate to overall systems

Reporting areas and levels

(1) " Income and expense :

(2) Division, products, territories, stce

(3) Management level (responsitility accounting
or reporting) - foreman, sSupervisor, plant
manager, division manager, top management

Report elements

(1) Concise '
(2) Comparative (horizontal - vertical)

(3) Summary _
(L) Charts or graphs in reports
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DIVISION II -~ The Systems Survey - L
A, Units of Imstruction = 12 hours : B
: . 1. Objectives, phases and types of systems surveys .
3 - a. Objectives of a systems study -
1 - _ (1; To reduce operating and clerical costs : ;
: (2) To increase clerical productivity 3
(3) To provide more complete data and
information for management
(4) To increase accuracy and speed in the
preparation of management reports
(5) To eliminate unnecessary functions and.
activities
(A) To eliminate unnecessary centrols and thus
strengthen the organizational structure
(7) To improve service to customers
(8) To reduce inventory and other working capitel
requirements
b, Fhases of a systems survey ;
(1) Survey present vrocedures and controls system »
{(2) Analysis of data or facts gathered in the : L

A Mt P Ll st b s wdew B E

(3) Development of systems and procedurea ' =
improvements : i

(L) Presentation of recommendations to managemsnt
(5) Installation of improved or newly dasigned
system
ce Types of systems surveys for either the entire
system. or a phase of the system
(1) Procedures .
(2) Processes .
(3) Operations
(4) Equipment
(5) Organization of accounts and files
(6) Internal controls : _
(7) ‘Forms
(8) Methods
(9) Personnel
2, Survey initiation - problem definitzon
a. Awareness of the problem
(1) Visibility of svpmtoms - apparent or hidden
(2) Nature of svpmtoms - results: incomplete,
‘ingccurate, inconaistent or non-existent
(3) Sources of recognition of the nroblem
b. Decision to act on a recognized problem
(1) Obstacles to decision
“(2) Area of decision ‘
(3) 4ssignment of responsibility
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c. Determining the scope of the problem ' y
(1) Relationship to symptoms . ;
(2; Presurvey to determine problem sccpe
(3) Survey = brief, yet thorough

(4}) Evaluation of presurvey t
d. Planning the project E

(1) Survey scope

(2) Factors to be considered

(3) Interim solution

(4) Complete solution

(5) Analytical considerations

(6) Assignment of responsibility 5
ee Clearing the project - presentation to management E

(1) Statement of the problem ‘

(2) Proposed plan of attack

(3) Charts &and tables '

(4) Indicated directions of solutions

(5) Areas to be included in the survey

(6) Authority needed

3. Fact gathering

a. ifethods. of fact gathering
(1) Interviews (who .and how)
(2) Guestionnaires
(3} Review of existing procedures, job -
descriptions, etce
(h Data collected by operating peraonnel L
- (5) Work sampling ( detailed in next unit) . S
be Scope of survey effects choice of fact gathering .
metood s
(1) ,Ihterdepartmental or intradepartmental B
(2) Time limits o O
{3) Manpower ' o S i
(k) Authority S | ’ BN C
(5) Existing data
(6) End product
c. Type of survey effects choice of method of fact
ethering
%;) General survey
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(4) Organization study -
(5) Feasibility study
: (6) Other specific problems
he Work sampling
as Definition
(1) The process of taking samoles of a work
activity and, by following definite rules
making reasonable judgements about the
eniire vorks picture: , o
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(2) Sampling is a faster, less costly way of
gathering data concerning a business activity
be Uses and application of work sampling
' (1) Quality control
(2) Vork verification
(3) Data gathering
Auditing
Costing production
(6) Billing by average ' o
(7) "Ratio delay” determining use of employee!'s
time
(8) Obtaining data fop management not normally
produced by the systenm
€. Sampling based on statistical methods
(1) The normal curve of error
(2) Probability and sample size
(3) Probability tables
, Sempling tables
d. . Factors affecting sampling
(1) Ranges of values
(2) Sample size
(3) Lot size
(L) Defininp the problem )
- (5) Observation recording time o
(6) Frequency of observation-set randcm and '
- duration or tive allotted to each observation
Se Charting = tynes and technicues
a, Use of charts in systems work
1) Survey
(2) Design
(3) Presentation
Installation
be Hethods of charting

(1) Planning (tvpe and cuantity of information lé-
neede?) a RN
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(2) When to chart ' g
- (3) Charting cost versus value , .
’ Crart identification | T
¢e Charting tools 3
(1) Tools
(2) iaterials
(3) Reproduction
de Basic uses of charting

(1) Operatiocnal chapt depict the progression

picture of physical areas (often combines
with vork flow or work area analysis)
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(3) Personnel relationshiv chart - jndicate lines
of authority, responsibility, and function

(4) Statistical chart - summarizes numeric and
chronological relationships

(5) Other special purpose charts

€e s of systems charts

(1) Flow charts °

(2) Organization cherts

(3) Hiscellaneous charts

Flow charting

a, Flow charts- . =
(1) Operational flow charts (flow process charts)

(2) Schematic flow charts (pictorial charts)
(3) Forms flow charts- -~ T T
(L) yout flow charts (form routing charts)
(5) Punched card and compiter procedure flow
charts (logical or block diagrams) -
(6) Forms distribution charts (forms routine
diagram) , 3 :
b, Basic requirement of flow charting
(1) Contain only necessary detail
(2) Basy to read : '
(3) Lavout should be neat
() Péermit easy reproduction ,
¢s Various standards and svmbols of flow charting
(1) Therbligs (designed by Dre Frank Galbreth)
(2) 4SWE (American Scciety of Mechanical '
Engineers) Standard-gymbols ’

(3) WOMA (National Office Management Aesociation)

. :Standards and symbols R
(4) I (Internationel Business Machines) .

etCe ‘
(3) Moore Pusiness Forms, Standard Register
Gompany,. UARCO, etc. for analysis by their
o quresentatives K oo S
d, Definitions of the basic symbols used in flow
chartinge. , . L
es Flow chart symbols by type and application
f. Charting techniques =~ use of symbols to represent
special situations - R -
Organization charting.(personnelvgelationship)
a, The organization chart defined - o
(1) Top box = full responsibility (president)
(2) Reserved and delegated reaponsibility
(3) Reserved and supervisor Qver delegated
~ responsibility A
(i) Heserved and authority Over accountability
or obligation S S
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8.

be How thre organization chart works

(1) Defining line relationship
(2) Depicting situations reamiring coordination
as well as control

(3) Delegation of responsibility

(4) The staff versus line relationship -
¢. The mechanics of preparing an organization chart

(1) Solid lines

(2) Dotted Lines

(3) Types of boxes

(4) Fonction charts -
Miscellaneous charts
a. Other special purpose charts

(1) Werk distribution charts

(2) The linear responsibility chart

(3) Gantt or scheduling chart
be . Statistical or graphic charts

(1) Defiuition and purposes

(2)  Bar charts

(3) Vertical and horizontal scales

(L) Pictorial charts :

- {5) The time series line chart

(6) Curves and plotting '

(7) Strata charts -

(8) Ratio charts

(9) Probability charts

(10) Progress charts
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DIVISION III - Systems Analysis, Design and Installation
A, Units of Instructions - 6 Hours

Systems analysis

Definition and requirements

1.

2.

8¢

b,

)

(2)

Definition = the examination of something
to distinguish its component parts or
elements, separately or in the relat1onship
to the whole

Analysis requires comprehensive and thorough
evaluation of the present situation as
documented in the fact-finding phase of the
survey

Key areas

1)

Management phllosonhy and policy regarding -
the system

The organization used to carry oiut the system
Thé" procedures and methods emploved
Personnel staffing and utilization

Equipment and its utilizatlon

Facilities

Costs

Data and facts
‘Review the facts on personnel

- )

b.

de

Se

(1)
(2)
(3)

Employee*s work habits

Ages, education « skills of present personnel
‘Quality of supervision and organizations
levels ,

Review the processing cycle

1)
(2)
(3)

liow is system related to the whole’ . o -

(1)
(2)
(3)

Ly

Workloads and requirements

)

(2)
)

Procedures

(1)

(2).
(3)

(L)

What steps require. the most man or machine

hours

Where and what are the Octtlenecks in the

system : :
Ave there natural breaking points in the 3
system . :

What are the outside sources of input?

What. are the outside receptions of output?
Do all present operations belong in the L
system? ’ C
Is all input and output compatable to needs°

Fow many units, documents or entries. are . S
processed ‘ IR -
What reports are required from tho svstem
What are scheduled cloaing dates or cut off
times

How many procedures in the svstem,and bow'many"s'
operations in each nrocedure : e
Can some operations. be elimlnated or combinedj ,
oOr procedures be combined o R
Total man hours required by the syatem »
How many hours are required to proLBSB one
transactlon, unit or docnmont ' RS
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- £, Physical lavout and ecuipment o
: 1? Does present layout recuirs unnscessary steps
2) Does location provide for straight line flow

(3) What type of mechanical equipment is utilised

¢ ge Evaluate the paperwvork
3 il) How many forra involved in' the system
2) Can some form be eliminated or combined
3 (3) Do present forms provide sequential arrangemen’
2 ' of data :
(L) Can some operations be eliminated or reduced t
: form redesign "
3 (5) Can cost of forms be reduced
. h. Analyze controlling factors
7 (1) “hat company policies govern the system
(2) Will policy revision eliminate "exception
conditions"
(3) Does company policy permit combining or

doing the work elsewhere

Questions to be asked of each operation and systems

detail
4 aes What?
: ce When?
Qe Who?
e, How?
4 he Systems design

; a. Definition ' |
' ' (1) The creative stage in devising a new or
revised system = dreaming, inventing, planning

otc. to achieve the objectives of business

3.
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(2) Design considers processing methods, facilitie b
A _and the data needed for both management and ©
: operating information ' ‘ Y

ke

Saistan

i

S
A

1 be Levels of design o
: ' (1) Copv and modify a similar system used in
another business ,
p ~ (2) Devise a new system utilizing existing equip-
ment o . . :
. ' (3) Invent an entirely new system that may require . Dy
designing new equipment or modifications of - S
3 ; existing equipment ,
- ' ce Design reguirements .
(1) Matching managements! requirements with
- ‘ available equipment and capabilities of
1 personnel S S
. o ‘ ‘ (2) Clearly stated short and long range svstems
Y - , objectives ~
S A de Develop systems specifications
AR S : ,il) Information outout-content, format
L (3) Equipment and costs - nature of, installation

| and flexability FE T
(h) Safety fectors - input quality, error detectic .
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Installations and follow up
Installation

be

(1)
(2)

Planning - all at once, piecemeal type
Scheduling

(a) Lead time

(b) Sequence of work

Organization

Personnel

Programming

Physical installation - equipment and
facilities .

Follow up

(1)

What to check for
then to follow up

Who should follow up ‘
How to perform follow up
Why follow up
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DIVISION IV = Systems and Procedures Programs

A Unit

1.

2e

g of Instruction = 3 Hovrs
Comparyy manuals
a. Need for manuals 4 o
(1) The manual as & tool of communication
{2) Evolution of a typical manuel
(3) Advantages of good manuals (if used)
(L) Resistance to manuals ‘
be Types of manuals '
(1) Policy manual
(2) Organization manual -
(3) Procedure manual
(L) Job instruction manual ‘
c. Organizing the materials for manuals
(1) Objectives of good organization
(2) Vays to orzanize contents of the manual
(3) Orgenizing a single policy within a manual
(4) Mumbering systems : -
(5) DNlustrations
d. Design of the manual
(1) Page format. .
(2) Arrangement of contents
e, Assuring use of the ‘manual A
(1) Hake sire manuals.are kept current .
(2) Jnsist that interoffice correspondence make: -
reference to the manuals as'a sl ces
will avoid wasteful auoting or paraphrasing
o of manual material =
.{3) Revise ail manuals at least once a vear
Forms design and-control o S
a, What forms means to the office - organization
(1) Requirements of good forms design
(2) Easc of entry data
(3) Use of data after entry .
(L). Savings in paper and printing costs -
be Forms systems ™ ' B
(1) -Form numbering systems
{(2) Forn classification gvstens.
ce Elements of a form | ,
(1) Paper or card stock
(2) iords or characters
(3) Lines and rules
- (k) -Spaces
(5) Heading

(7) Hultipart form

“This




G vy —irip-trui gt - A
S & S SN S L T S E N B "
TR s T ey T B S SIS E e AT g 2 - e S, TR RPN i T

- IR T e sy R

- de Tools of forms design

g ‘ (1) Graph paper

3 (2) Drawing pencil, sandpaper Block
: ' (3) Rulers 2nd straight edge

(4) Scissors and knife

(5; Erager - wiping cloth

(6) Rubber cement

e. Designing the form. . s
(1) Purpose, content and place within the system

: : must be thoroughly understood by the designer

Selection of size
Placement of titles and form numbers

(L) Filing data on form
(5) Designing the introdvction or heading and
body of the form
(6) Window envelope segments in design
f, sriting tie specifications
(1) Identification of the form
(2) Size
(3) Paper
(L) iargins
Printing instructions
(6) Grain of paper
(7) Registration
(8) Perforating
(9) Collating
(10) Punching, etc.
ge Forms control
(1) Past
(2) Present - impact of IDP and ENP

N © (3) Future ,
S | (1) Form control responsibilities
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y (5) Form control proceduvres
. 3., Work measurement
' " a, Vork measurement concepts

L ' (1) Definitions N
2 ) ' : (2) Pnilosophy - basic , TR
o ' , - (3) Purpose and objectives . | e
i N (4) Comparison with other management tools .73
9 BT _ m(mwmwﬁawﬂmwmwwmmm | g
a ' . (1) Planning - scheduling work more effectively S

(2) Improved forecasiing of manpower requirements -

(3) Uletermine most economic work methods . R

(L) Determine proper work assignments L

(6) Determine time and cost of work te ve performed oy

(6) OQthers G

c. ‘¥ork -count 8
(1) Purnose " s

(2) Selecting the work count unit Y
o
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(3) Use of existing counts
(4) Supplementary counts
(S) Uses of work count

6)

Valuing the work count ' :
(7) Actual time per unit, a basis of measurement

Work standards

(1) Primary purpose

(2) Definition

(3) Concept of a "fair day's work"
Methods analysis and work measurement

(1) Best way then measure

(2) Evaluation of alternative methods

(3) Standard practice instructions and procedures

Approaches to work standard development

(1) Subjective approach - rule of thumb standard

(2) Statistical approach - analysis of past time
and production records statistically to
determine standard

'(3) Engineering approach

Standards in evaluating performance

(1) Percentage of effectiveness

(2} Variance between standard and actual’
Aoplication of work standards .
Introeduction

(1) Basie coricepts o

() ®ilitary origns in World Var II

(3) The scientific menagement movement
Characteristics of operating research

(1) The scientific method

(2) Mathematical models
'(3) Solutions from models

Techniques of operations researcn . ,
(1) . Probability theory and statistical theory
(2) Linear Programming :

(3) Oueuing or waiting = line theory

(4) Game theory ,

(5} Simulation and strategic gaming technicuea
(6) ionte Carlo technigues ‘

(7) Search theory ‘

(8) Value theory or theory of decision

(9) Information theory, flow technique and

commmnications models L

(10) Symbolic logic
(11) Matrix analysis
(12) The rele of electronic computers
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1)
(2)
(3)
(L)

d. The role of operations research in buéinesé

Problem of communications between business
man and operations researcher _
The relationship of operations researcher to

ths executive : :
The relationship of operations researcher to

other business staff functions
Feasibility study







DIVISION V - Accountirc Systems and Precedures

by Units of Instruction - 12 Hours
1. Sales orders, billing, accounts receivable, etcs
_a, Sales procedure defined
b. Order procedure = documend flow R
c. Billing procedure - document flow B
d. Accounts affected by order and billirg
e, Order and billing - Internal control
£, Hethods and devices for order and billing
ge System survey - order and billing procedures
he Sales department
i, Interviews and conferences
j. Order procedure
k. Shipping procedure
1. Billing procedure
2, Cash receipts -
a. Kinds of cash receipts
b. Cash receipts - document flow
c. Internsl control of cash receipts
de System survey = cash receipts
3, Accounts receivable, statements and distribution
a, Accounts reczivable and statements defined
b, Accounts receivable handling methods
c. MAccounts réceivable posting methods
de Statement preparation
e, Sales distridution methods
lie Purchasing order, receiving report, accounts payable,
etec.
a. The purchase system : _
(1) Definition of purchase sysiem A
(2)  The goods and service involved ;
(3) The procedures involved
(L) Initiating the purchase q
(5) Consummating the purchase o
(6) Receiving goods > ;
(7) . Processing purchase invoices
(8) Aecounts pavable o
be Distribution, disbursements E
(1) Distribution of charges for purchases T4
(2) Cash disbursements ‘ o L
(3) Accounting organization and responsibilities L
with purchasing svstems and vrocedures ’ 3
(4) Accounting documents in the system 5
(5) Svstems survey - purchase and cash disbursemsnt
- system ' .
g, The timekeeping and payroll system
a, Introduction * o
(1) Payroll accounting objectives S
(2) Organization for vpavroll contrel : L
(3) Division of duties and responsiblilities

¥
52
4
:
i
£
3
:
3
14
:
of
;
:
:
:
3
:
H
2
|<
;
4
%

4
%
¥
£
H
8
E.
<
i:
;




ooy s RS . A
3 be Timekeeping system F
2 - ' (1) -Attendance or shop timekeeping 3
3 ' (2) Weekly attendance cards and shop time cards E
3 ‘ (3) Control procedures 3
3 c. Payroll svstem ’ '
‘ (1) Payroll preparation
3 {2) Paving the employee
g (3) Lebor distribution

(4) Pavroll records
% (5) Payroll processing methods . .
- 6. Hanufacturing cost systems, production control, etce

. a, Production control procedures
o , (1) Production control defined
3 : (2) Production control organization
(3) Production control in specific order
industries (job order) :

E: (k) Machine loading
: '(5) Production control in repetitive order

' situationsg ‘
4 (6) Systems survey - analysis production control
3 _ b, Manufacturing - cost systems '

(1) Kinds of costs systems

(2) Materisls records and procedures

. (3) Hdaterials and inventory control

3 (4) IHaterials costing methods :
1 o {5) Direct-indirect labor costs ‘ E
4 {6) Overhead costs _ . C Y
q {7) Analysis and control of overhead 3
: (8) Svstems survey - marufacturing cost systems 3

7. Advanced svstéms approach to systems and procedures

a, Available technigues
" (1) Degree of automation - manual to full

RO S P s
kY ‘\: 3 8 ,.\5,-14,.'“;
AT,

w5

automatic -

(2) Capacity of equipment ,

(3) Specialization versus full on line processing

(L) Filing methods :
b. Fragmentary versus consolidated processing - ‘ 3

(1) Fpagmentary processing ' E

(2) Consolidated processing - 3

(3) Actual practice today 9
co Inpul methods ' '

(1) Ratio of equipment to labor

(2) Accuracy of input by input method : E
{3) Input loading r
ds Lata flow , ‘ : s
(1) Cn-line processing : S
(2) in-line processing - g
(3) Off-line processing ‘ : -

P PR A T e e 15 R AP T LGS I,




e JSorting )
* (1) Block sorting
(2) Digital sorting ‘ 3
(3) Serting methods : :
f, File maintenance and processing
(1) File maintenance or modification
(2) File processing or posting
g. Integrated data processing
(1) Departmental data handlings
(2) Mechanized duplication
(3) Functional integration
() Common languages and function
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DIVISION VI - Automated Data Processing Systems
Design ad Applications E :

e RN A AT I YR AT DL

- Ao Units of Instruction - 9 Hours e -
1. Case History study and projects covering the 3
systems design work necessary in order to 8

properly utilize EAM or computing equiprent
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DATA PROCESSING PROJECTS

D.P. 3

HOURS REQUIRED

(Class, 2 per week

DESCRIPTION AND OBJECTIVES

Phis course is designed to provide students with opportunities to
gain experience in the development and implimentation of scientific
and/or commercial data processing problems. Making use of all the
equipment available at the Data Processing Center, each student complctes
several individual projects in which he applies principles and techniques

AT

learned from previous date processing courses. Prerequisite: D.P. 62 g
and Acct. 2 or Math T. E
MAJOR DIVISIONS Class Hours
I. Problem befinition and Orientation 2
II. Problem Environment 3 3
III. Systems Review 6
IV. System Development 1k 4
V. Implementation of Proposed System 5 3
VI. Analysis and Critique !
DIVISION I - Problem Definition and Orientation -

A. Students are assigned several individual projects in this course.
The projects will be oriented but not 1imited to the following

areas of business activity:

1. Order writing, billing, sales analysis
2. Cash collections ’

3. Purchases and cash disbursements o
4, Inventory control ;
5. Payroll and timekeeping ‘ S
6. Production control .
7. Manufacturing costs , B
8. Personnel accounting o
9, Numerical analysis B
10, Linear programming L

1l. Data analysis
12, Simulation techniques

B, Students are to design appropriate systems to perform the data 3
processing activities (outlined in Section A) required in their i
projects. Students are also required to implement their proposed ‘ 3

. gystems with equipment existing in the datsd processing center, - o
where applicable. : 3
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? Ce An interchange of ideas is considered desirable between business

3 and scientific oriented students. This should stimulate some

E: understanding and need for cooperation between these two vital

; lenks in the data processing process.,

9 DIVISION II - Problem Environment

3 A, Organizztional structures for business control

{ 1, Basic accounting functions

? 2. Organizational structures ‘ 3
E 3. Internal control principles .
A 2,
] B, The structure and classification of accounts E
k- . 1. Designing a chart of accounts

3 ' 2. Basic account classifications

. 3. Numbering the acccunts

b C. Methods and devices

9 1, Manual

: 2. liechanical

. 3. Electro-mechanical

E . Electronic

4 5. GCorbinations -of methods and devices g
2 - ‘:; !

DIVISION III - Systems Review

A. Systems terminology

g ertbonainhe &

1, System )

2. Procedures 3

3. Process k:

L. ération :
‘B, MNature of systems review 4
.“C. Objectives of systems review E

D, Systems review - equipment investigation
B, Systums review - resolving equipment investigations

T Systems review - modification of coding systems

s
.
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H, Working papers for fact gathering
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DIVISICN IV - System development g
b, Systems analysis E
1. Constant and variable data - o
2« Volume censiderations R
3. Reporting requireiients .
ie Scheduling of output data
B, Preparation of proposals ék
1, Tools
a. Flow charts 3
‘ ) (1) Purpose
" (2) Types - gencral and proccdural
(3) Synbols
2. Design of source documents and input data
3. Job descriptions
L. Documentation and control o %
5. Data protection A i_
Co Cost comparisons of alternate systenms : ‘“;ﬁ
D. Presentation of propusals & ) 1 ::é

FIRS A PN

DIVISION V - Implcmentation cf Proposed Systen - E

: ' ' A
3 A. Operators Manual 4
A ] 3
A X, Contents _ | o

a. Samples of source documents
b. Flow charts

ce Card layout forms

d. Job description sheets

e, Report. layout forms

N TN
AR RPN ,3"&3:}»*-:,;,.

’ ??y'i'/ = SO Yy {&\W‘!??\“N

PR A
R

: f. Program documentation 5
2 g. LIrror detection and restart procedurcs K
: NOTE: Students are required to detonsurate their proposed systems L 2
¢ from the operators manual, RS
3 \ 3
- k.
‘ N },),_ R 1:&; |
: D
3 . :;;
ﬁ“ N “:y‘
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DIVISION VI - Analysis and Crir e "

A A. Review of proposed systems.

5 1, Heview of systems analysis

E 2. Discussion of alternate approaches -

3. Revision and finalization
i Documentation

NOTE: Selected students présent their proposed systems to the class.
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DATA PROCESSING MACHINES

S

D.P. 51

HOURS REQUIRED

-

SN

- Class, 3; Laboratory, 2 ST
nsscamxonmommxvns R

v, S .
e P R r

= < Basic operation and control of data processingf mschines other
than electronic digital computers. The machines. include IBM card
4 punch sorter, collator, reproducer, tabulator, ana calculating e
e punch, -Some .coverage is given to the operation of other data '
processing equipment with actual experience provided with the
equipment in ‘the OCC Data Processing Center.. Prerequisite' : D P. 1

and Acet, 1.

A MAJOR DIVISIONS ‘_ SR Class | Laboratory h

T ’ ‘ - T ,*,._-E,AQIAI.‘;\S . Hours
RIS -7”_31‘—.,. 'A*‘Introduction 16 Punched Card o Ty
"‘Machine- Programming AP SRR £ ¢

II . Programming, the, 1 nterpreter ST 3
IIL Programniné ‘the Réproducer - o e

IV, - Programming the Collator. . = - 6
- ¥ }"Programming ‘the Accounting. Mach:me-l , 9
VI . Programming the Accounting Machine-a B 1
VII.; Programming the Calculator S Y

“p .
. '

X

OV O ONET OV N,
* . I3
1 . ~ . K l

DIVISION I - Introduction to Punched Card Machinra Programming

A, Units of Instruction =16 Hours I L
' 1, Principles of electromechanical hachines n
- &¢ . The control functions ‘of the punched card
© b -Card readi g and _reading units
de i'I!he control panel ‘and: setup of machine circuits
- ‘through wiring ‘of the control panel :
e. Types -of -control panels, wires, plugs,« connectors,
o . eté, and their.use . 4 ‘

T f. Machine timing and timing charts S
~ . 2. ‘Introduction to the electromeshanical units and their D
o functions in punched card machines o S

N ‘Printing units - typeoars, type,wheels _ , L
'b. .:Punching units panch, die, punch magnet o

Ca. Electrical mag‘t’iets and relays - their construction,
K ftypes of’ relays, various functions and related

'—,machine terminology
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d,

f.

ge .

h.
i

'planning
‘a. 'Purpose of planning charts: and diagrams
b, jRecordlng theé problem = card layout,,card or
- Teport format, ‘and ‘functlons ‘to be’ accomplished )
2, ‘Analyzing thie. prob’em - lnput, functions to be
. -performed and output
d;AQPlanning the. solution - orlentation of problem
©. - -and: machlne, layout of problem onfmachine planning
" charts - : N
:Dlagramming the control oanel - technlques of

SR *:diagrammlNQ; use of colored pencils, etc.

'”{fvarious types of relay., etc. .

- iMock=up: diSplays of the key internal. units. These
. ‘could be used to. provide clearer understanding of
jthefoperation of seie tors, column Spiits, and-
‘ fcomparzng anitse e "
fDiSplays of*snmple control panei problems along with
. & description. -of the problem, control panel diagrams;
“iand planning charts ‘to .aid the studént in relatlng

- o . the elements of ‘the machines

Coode

T gjby the manufacturerts:- representative or customer
- éngineer wilh be helpful in ciarifylng internal
“operation of thi machines

.Comoaring units - their fUﬂCthhb, types of relays

Arelays used their functions and applications

.Programmnng units = ‘types: of, functions,—constructuon, )

‘applications ,
Control panel d:agrams planning charts, and program
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used, operating principles and applications ,
Column splits; machine times selectors. or relays,
their functlons and application
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Arithmetic units-counters = their functions, - C
operating principlés, methods of control and '
applications -

Storage units - types of construction, functions,
meéthods. of -control and. applncations ‘ :
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methods of coritrol and control functions, and

chfne such as: typebars, typewheels,

Demonstration of the internal parts of the machines )
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2. Laboratory Projects
a. Students will turn in schematic diagrams of the
various operating units of the machine, TFor
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example: reading unit, pilot selector, comparing unit
b. Laboratory report - recording the problem: -card
columns to be read, nature of the data, functions
to be performed, where results -are to. be punched or

printed

'i:D!VlSlON IIA--Programmingrthe Interpreter

- ur f. Units of Instruction - 3 Hours
1. Basic principles of interpreter functions
‘a4, Review of the interpreter programming
b. The interpreter control! panel
c. Review and discussion of the Internal units
. of ‘the znterpreter
2. -Programming the various interpreter functions
a. Straight interpreting
b; ‘Interpreting with card selection
c. ‘Intefpreting with class selection
" do. Interpreting with fleld selection
ié. lnterpretlng with zero elimination

Bo. Laboratory Pro;ects -2 Hours
Demonstrations of program planning and programming
- _of the various’ |nterpreter functions
" 2; -Programmung ‘problems requiring planning charts,

?&Ei;t f*j T - wiring diagrams, .and interpreted cards

_a. Straight interpreting
b, Card selection

c.. Class selection

d. Field sélection

e, Zero elimination

DlVlSlON 111 = Progranming the Reproducer
A, Units. of Instr.ction = 3 Hours

.1, Basic principles of reproducer pruyidmning
a, ‘Review ¢f the reproducer functions
b. The reproducer control panel
"c. Review and discussion of the internal

-units of the reproducer

de. sProblem analysus and program planning
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Programming and setup of the various reproducer
functions

a. Gangpunching and verifying

b. Reproducing

c. Summary purniching

d., Mark sensing

e. Special functions

B, Laboratory Projects - 5§ Hours

2.

Demonstrations of program planning and programming
of the various reproducer functions

Programming problems réquiring planning charts,
wiring diagrams, and the cards produced

a. Gangpunching and verifying

b. Interspersed gangpunching and verifying

c. Straight reprodicing and verifying

d. Selective reproducing and verifying

e. Summary punching
f, Special functions and devices -

DIVISION 1V - Programming the collator

A Unnts -of lnstructaon - 6 Hours

Basic principles of collator programming
a. ‘Réview of the collator functions S
b, - The collator control panel ‘ :
c. Review and discussion of the Internal un!ts

of the collator

_ "-d. Collator problem analysis and program planning
2,

Programmlng of the various collator functions
a. Sequence checking

b, - Selecting

¢. .Merging

d, . Merging with selectnon

€. Matching :
f. .Special functtons and devices

"B, ‘Laboratory Projects - :li Hours

2.

Displays and demonstrations
d. Displays of schematics of the c¢ollator with
. planning chorts for the various applscat:0ns
b. Demonstrations of Uie oragram planning and
programming of the various w-chine functions

Programming projects requiring planiius maree. wivivs
dnaqrams, and resulting card decks

. Sequence checking
15. S8lverting X cards
€. Selecting the lact card of a group
G, Selecting the first card of a group
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3 ) a. Selecting zero balance cards
f. Selecting cards by a control number

g. Selecting cards between two control numbers

4 h. Merging .

3 i. Merging with selection . 4
3 : jo Tnserting cards behind specific groups
: , k. Mixed merging P

? 1. Merging or matching by a range of .numbers
3 m. Inserting a predeterniined number of cards

3 " ahead of or behind each master card

n. Matching
o, Matching card-for=card
p. Special functions and devices

L |
-, ¥, Ul By
AT R N GE RO

s

DIVISION V - Programming the Accounting Machine (Part 1)
A. Units of Instruction - S Hours L
1., Basic principles of accounting machine programming
a. Reviéw of the accounting machine functions
b. The accounting machine control panel '
c. Review and discussion of the internal and:
’ fungtidnal1uni§srdf“the.accouht1hg machine
d. Problem analysis and program planning for the
. accounting machine . . . S
2. Programming and setup:.of the following accounting
’ _ma;hiﬁeafgﬁtﬁibnsxgna;§p§1n¢atibﬁs, I
a. Detail printing (listing)
bs - Program control o
Co Addition and subtraction f
d. Group printing and group indication.
e. Selective printing =
_ ~ f. Summary punching
8, Laboratory ‘Projects = & Hours
1. Displays and demonstrations e 7
a. Displays of input cards, problem analysis, planning ° E
. charts, printéd reports or -documents, and summary -~ - 07
- , T _punched cards which are t1lustrative of the machine - o
| B functions covered In. this division, . ]
S R . b, Demonstrations of program analysis; planning and T
e S o programming of the functions to be programmed by SR
. the students.,.. o : -
2. Programmning projects- requiring planning charts, wiring

o WY
STy R AT G T R A O A e o T P e O X L4
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AL g

e T PR

3 diagrams, and resulting reports or summary punched cards ~ . . 3
‘ a. Listing or detail printing . : AR
; b, Listing with addition . .
b -c. Listing with addition and subtraction g
A o : . dy Listing with totals by minor, intermediate and "
l e . ~ major classifications ,
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€.

and subtraction

£, Group printed or tabu

‘minor, intermediate; and ma
g. Report with su
h., Summary punchin

Group prinéed or tabulated report with addftién

lated report wiﬁh totals by ;
jor classifications

mmary;ﬁuhched balance cards
g with‘cohtrd!‘identif?cétibn

of ﬁegativg‘balances

DIVISION VI = Programming The Accounting Machine (Part 2) .

A, Units of Instruction = 7

1. Programming and setu
machine functions an
. Setup change or alteration

B, Laboratory Projects

a.
b.
Ce
d.
e,
s
g

Crossfooting.
Recognizing negat

Hours
pof t
d: applications

hé,foifowihg~accountiﬁg.

ive balances

Progressive ‘totals

Special programming
Form control = :skipp

:ﬁi}] tiple

R B

.1, Displays ahd

2.

“docuiients illustrating:
Demonstrations of
,pr@Q?amming,fbt?fhgutypes
- in this. division. :
requiring plann

b

Laboratory projects :
diagrams, and resul ti
etup change s
11sted and a tabulated report from

b.
Ce

d.

€.

planning

ing and overflow

line printing

¢har

in this division

assigned

Use of s

panel.

Report wit
Report requiriﬁg‘f
numeric field selec

selection

Report requiring

printing in several locat! rrom The
‘progressive totals for card

Listed report
of a minor claea!
Listed report re
different printin .

digits (digit selection)

basis O

f contrul

- 7 Hours

derionstrations
Displays of ‘input cards, p ‘
ts, and printed reports and

roblem analysis,
the Pi")t:’]féms to be. prog rauined ‘

erbéramwaQSIYSi§jupleﬁﬁiﬁg~aﬁd’.
' of problems to be =~
hing charts; wiring
ng ‘reports or documents. , ‘
witch tq.prpdu:e*bgth a

d one control

h crossfooted totals

ield~selectibn'befwéeh:cards,
tion and alphabetic field
n of 4he Cards =

ciass selection of she < 1
atjone rrom the same card field

requiriny

fication o
quiring distribution of amounts to
g positions and counters on the
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Problem involving group indication.in a listed.
report utilizing either counters, selectors and/
or hammerlock control

Problem involving multiple control X selection
of prlnt:ng position and counters - a statement
comparing current with previous operations such
as a comparative sales analysis by commodity,
salesman, or customer

Short form skipping problem such as label
preparation

Sales invoice or customer statement ppreparation
problem

Inverted form problem - payroll check and
remittance statement

Aging of accounts receivable report problem

A labeling, listing, or invoicing problem
utilizing (MLP) multiple line printing

TR DS TR R TR A TR Y Ay P LA 34
YRR PO, 3
, .

DIVISION VIL = Programm:ng the Calculator (Part l)
" A. ‘Units of ‘instruction - 9 Hours
l. Basic principles of .calculator programmcng

a. Review of the calculator fiinctions:

b. . The calculator contiol. panel

‘ce Review afd discussion of the internal and
'funct|onal units of the calculator

d. }Problen analysis and program plannnng for the
- caléulator

2. Programming: and setup of the following calculatung
" machine functions and applications

a; Crossfooting

b. Balance conversion

c. Counter transfer of negative numbers

d. Multiplication

e, Multiplication and crossfooting with decimal
alignment

f. Division

g. Simultaneous division and multlplncatlon

h. Selection

i.. Group multiplication or division

jo Group multiplication with decimal accumulatlon

ke Summary punching

1. Verification of basic multiplication

m. Verification of basic division
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B. Laboratory Projects - & Hours
T. Displays and demonstrations - - l
a. Displays input and output cards, problem ﬁ ' ¥
analysis and plannlng charts for the types of _ :
. ‘problems covered in this section :
... b,. Demonstrations of the program analysis, plannang, _ R
- and programming for types of problems to be .
L assigned in this section : o
2... Laboratory projects requiring planning charts, wiring, _ ;
diagrams, resulting cards, and listings of the test decks : IR
8. Crossfooting---burden amount ¥ Tabor amount = -
total cost g
b. Multiple field crossfootlng---mnscellaneous o : o
earnings + regular earnlngs + extra shift earnings + o
~ overtime .premium earnings: ® gross earnings
c, Balance conversnon---current budget -amount = current
expense amount ¥ current over or under ‘budget
.. d,. Crossfooting wlth function seleetnon---openlng
AR . -~ balance and receipts - withdrawals t transfers and
e adjustiments = stock balance .
- S e. Multiplication=--unit price X quantlty gross sales
£, fMultnpl|cat|on---regular hours x regular rate
. _regular :éairnings.- ‘(Founded to hearest cént)
\gg:ﬂ“Multnpllcatnon and crossfootnng---quantuty ordered
© x-hours per 100 + sétup hours + transit = load hours -
he Group. multlpl:catlon---unnt price. (contalned in lead
.. ‘master card for " the group) X ‘quantity. ® -gross; sales
is Group: multlpllcatlon with decimal accunmulation=---
labor raté (2 -decimals, contained in lead master card
1for the group) X .man hours (l decimal) = labor
T : R - .amount (2 decamals) < . o
A - . .Division-=-net earnings + hours worked = aVerage SR
' "~ -’hourly- rate (rounded to nearest cent) ‘ SR
k. fDIVleon---value - quant:ty unit price (rounded

s
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g
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2
3
9 .
A
&
X ‘,..A
7o

S . DIV|S¢on and crossfootnng-—-net sales - cost *
S S . cost = .perceit of profit (rounded to the nearest
.~ tenth of ‘one percent)
= ‘; - .ms Division and multuplncatton---pleces . (hours X
. : - 'pleces ‘per. hour) percent of efficiency (half adJust
e .. - Yo the néarest tenth -of one. percent)
- ‘ " ne »Summary punchlng---iabor rate x quantity ¢laimed =
labor amount; first labor amount + second labor amount,
tc. = sum of labor amounts
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Verification of multiplication---quantity x unit
price - gross seles - 1 = check (purch an x e

¢control punch if in error) ) ‘ ST
p. Verification of division--=(average hourly rate X T
hours worked) + net earnings + (.5 x hours worked)
= chec¢k (punch a control x for all error cards) T
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TEXTS AND REFERENCES | - .
) " MANUALS AND BOOKLETS -- ‘ R

s o .
- *‘L’Wr Ly f-.ﬁ""'c(

INTERNATIONAL BUSINESS MACHINES - - o
Functional Wiring Principles S w

A Manual of Operation - Interpreters
. Reference Manual - R eproducing Punches
-Reference Manual - Collators
Manual of Operation - Accounting Machine . o :
Practicé Problems. for Customer Training - Accounting Machine
Referetice Manual - Calculating Punch BT
Practice Problems - Calculating Punch , A
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PROGRAMMING COMPUTERS FOR BUSINESS 3
- - D.P. 61
£ HOURS. REQUIRED |
Class, 3, Laboratory; 2 ;
I DESCRIPTION o g
3 ‘
3 A basic coarse in programming or electronic digital canputers tor those who
plan to be programmers: or those whose work may be closely related to computer 4
applications in business and industry. Course covers problems of data processing, :

characteristics of computers, and computer programming or coding. Laboratory
‘\experience is provided on the IBM 1620 computer and 1h01 computer.

.» ,‘
23 %
' ﬁ:‘?"s‘-\'f; 7

 MAJOR DIVISIONS o " o

P ,Introduction to ‘Computers
II.\ Computer Words
III.: “Coding. ‘Fandementals
IV, Con ‘0le Operations
Vs :Flow ‘Charting : - S
VI. ~5Loops .and’ LOOping S
VII. Addréss:Computation ' - S R
VIII. Subroutines
K Program Checkout ,
X. 1620-Machine Language
_X;[. FORTRAN: Programming
- XIIL.. 1h01 Machine Language

AT L I LT N
K YRR
SRR
b

DIVISION T = Introduction to: Computers

A Development
A, 'Babbages' Calculating Machines
- &, Difference engine o .
b. Ana.lyt,,cal engine - o
¢. Mechanicai design '

B, stes
. ;., Business
a. Payrolls.

b AInvéntory control

Co Managqn_ept decisions
- ‘soie“nt‘i‘fic
-~ ‘@. Design

b, Simulation

- ey Numéricel solutions
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DIVISIQN VI - Loops in Computing

A. Parts of a Yoop
1. Initialize
2. Main body
3. Update addresses
k4, Test for completion

B. Techniques for programming loops
1. Incrementing value of variables

2. Table of values
3, Overflov use

k., Counting up

5. Control word

DIVISION VII < Address Computation

| DIVISION VIII - Subroutines

A, ‘Introduction
1. Need for
. 2s Open. type
o *30 Closed ‘bype
- B 'Linkage
1, Return address command
2y Unconditional ccmand
Calling sequences ,
D.. Subrout:lne libraries

*DIVISION Ix Progrem Check Out
‘vaxsmn X - 1620 Machine Langusge

A. Descripticn of 1620 memory
‘B, ' Registers
C. - Inatructions

: mvxsxous xI - FOR‘I'RAR Programming

berd

 DIVISION XTI - 101 Machine Language

.A. Description of 1401 memory
" /Registers
' ;(: « Instructions

S R S
SR A et A L .
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g DIVISION II - Word Structure

. . A, fCanputers in general
S Y Accuracy .
- 2¢7-Fiked word length
o 36 _Varisable word 1ength
VB.A:CYBERNAC n
‘ vl. Fixed word length
I ‘Hexadecimal representation
~Ca. fData. words. . -
ST ,1,_. Sign control
o -+ 2; -Significant. bits | ,
. - D, Instruction words " ’ - - .
. 1, ‘Order portion : : oo
BRI 2, Track portion
g , ;3. ‘Sector: portion
- E. ‘Address conversion
- . X. From hexadecimal to decimal
R 2. Fran decimal to hexadecimal

Ao
R R
s

testesy

"\;’,’?,.‘&" o7 P

TS

DIVISION III - Coding Fundamentals

AN ",A.!; EMemory identification
N B.,i;Instruction forma.t
G- Commands (basic)
D Z‘F.bcamples s V
£ . 1., Adding two. numbers _ :
k.. 7.2, Caléulation of @absolute va.lue
A :Multiplying two numbers
h . Dividing two mumbers - :
0 5¢ 0 Determining larger of two mmbers
6. Shii‘ting numbers

(AT Al S
SRR
LR NI

DIVISION IV Console Operation :
DIVIQION v Flow Cha.rting

A o ,"Introduction
B.; - ‘Flow ‘charting notation
R ;'Funct:lon box '
- ""‘77‘1:_’5?"._‘: . Decision box
- B Connector
© ok Input box X
075, Directicn cf TI@V indication
%6, Start and stop box
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[ © PROGRAMNING CONPUTERS POR BUSINESS
- o % b6

HOURS ‘REQUIRED . e B T R Ore S

QRS ey

Class, 3; Laboratory, 2

AR P

DESCRIPTION -

Advanced course in electronic digital computer programming in¢luds -
1ing advanced bechnigués, symbolie and macro prograumirg and program - .
tining sud plenning. Principies of fagneti¢ tape and random access
prograiming, Accounting, suditing and data protection included dm =
computer applications, Laboratory work on IRM 1401 digital computer.. -

r’ﬁc-lél(vrﬁ.«, 24

2V
%4

I S

- MAJOR DIVISIONS

‘I. Instructions
] II. Symbolie Programming
5 III. Macro Programming
4 IV, Programming & Tapé System

V. Programming a Random Access Device
VI Job Timing
VII. Program Testing

- " DIVISION I - Inmstructions.

ik

A.. Magnetic core storage ' , : - o
B. Solid state circuitry ' S
C. Advanced desigr ’
D. Data flow

E. Parity checking

F. Word mark

G. Instruction format

H. Operation codes

t"l:,‘\ RREA T TR S 4

R KN

et D .
RSdiSEOEE IS

3 I. Addressing
2 J. Clear operations
3 K. Word mark operations

L. Move operations
M. Load operations
N. Logic operations

KRR

AR 5
PN

DIVISION II - Symbolic Programming

e A. Area definition
E B. S.P.S. instructions

- C. Processor program

S D. Processor control operations
E E. Comments card

. F. Condensing card

- G. Editing

: H. Input-output operations

I. Combination instructions
Je. Document oontral inctruntions
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2 DIV"SION IIT = Macro Programming RN LT

‘gglgnacro-instruction concept
Bs Medium leével programming system
BTN ¢ 5% Use of 1ibrary'macros
. 'Ds,, “Creation -of macros
?‘E.ivMacro generators

s ~
RORICADROI SIS

et
s

DIVISION IV Progxamming a Tape System | :4 T

A. iMagnetic tape characteristics ' , ’ e B PR
B..?Magnetic tape file organization o ' oL T ' 91.%

C.J;Instructions
D.:., E OOJ.’ ‘E OOF., E 0 R. routines

E.'»File mﬁintenance

PO

% i s o,

N ¥ -~ s 43, "

BEGARERR SISARR SIS B AR L B et
\ L ‘ "

DIVISION’V Programming a.Random.Access Device

g; Random access: characteristics
B. Random access file organization ‘ ' T » L

sy
yf’-’i-{a‘i"fg’/,:\ =

;. - Ce Instructions
- " ‘D File loading routine ' , \ » , o
E. File dumpting procedures . , A

’F. Tldlng random access operations
. Inquiry station

s

RIS R

DIVISION VI - Job Timing

e AT S A ke A
S i

A, Gross timing _
‘B, Computing document throughout for the card system

C. Timing tape oriéented job
. D. Timing individual program steps

! "
T R PR

EITE

A
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DIVISION VII - program Testing

S wy)
A Rk T

w.
PN s

S48 2

A. Program listings

B. Test data

\ C. Operating instructions
E : - D. Checklists

3 . B, Pre~calculated answers
3 ‘ F. Desk checking

i R
T TR

SRR

dakay
St

: G. Debugging techniques
2 H., Test team organization :

DIVISION VIII - Autocoder

[TV
A ARSI By
Wt b

DIVISION IX - Disk Autocoder
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" D. P. 63

. HOURS REQUIRED

o I ) Class 3 per week, . . lab 2 per week

-—‘.J‘DESCRIPTIOH AND OBJECTIVDS-
i S To provide a. worklns familiarity with and appreciatlon -oF programming S
S systems for medlum end large scale digital computers. Emphasis is pla.ced o
oh the higher level programming languages (FORTRAN & COBOL) ‘and their
1ntegrat10n into the total operating system, Where hardwere references
aré ne essary, the IBM 1401 or 1620: DPS will be used. Prerequisite:

; D'P T or equlvalent .

_ , ,
N T S ',
G \'V_J:,.,{v,.up i

AR L N,
A A s B s N
‘:ﬁ’&;“ % §§\ \ak .,,p‘: S0 et

Class
Hours

gy i o
e &
I AP R S

* MAJOR DIVISION

- I, Assembly Systems

4 'II. Macro Systeis 4
III. Inmput /output Cortrol Systems P
IV, Random Access

2 'V. Monitor Systems.
| ~ VI. FORTRAN -
- NII, COBOL
VIII. Report Program Generaticas
IX. Sort Systems ;
~ X. Utility Programs ]
XI:, Review and Fingl Ex~~

RELFA IR P

W W WO Y OV AWW

S N s BT Y
A I DR

DiVISIN* I =~ Asgembly Systens

" A, 1401 SPS. System
- 'Bs Language specification
- C. Lenguage implementation

‘e * s . .
A iy .l N e
e h Ay e e v
R A N I L AU TR S DR, S
Sk Laof Ry

DIVISION II - Macro Systems

A. Autocoder statement: ‘ S
B, 1620 SPS System .
“C. Geénoratlion of macros ' A
" D+ Student progranm : . - I IR
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DIVISIOH II1 = Input/Output COntrol

s
~G.

DIVISION IV RandomﬂAccess Storage

A.
By
C.

_leor overlapped compiiters
- For non-overlapped couputers
, . File and 6hannel schedulers

Systens

IOCS'macro statements

Ldbeling
Subroutine generattov
IOCS 1nc1usion 1n Object Program

Randam access devices - : S
‘Disk organization and structure’ _ : B L
File organization C N TR

DIVISIONV-Momtors L R
T " .jj_ ?“‘;—(';f;%

A.
:B,
Cc.
D.

DIVISION VI - FORTRAU

A
B..

C.
D‘V’o
E.

DIVISION VII - COBOL

~A. Data division
B. Environment division _
C. Identification division . : . - )

- D
E

DIVISION VIII - Hepost Frograu Geperations

A. Introduction to RPG
B, Problei oriented langusges

C, Tabular languages
DIVISION IX.- Sort Systems

A, Design of
B. Timing of
C. Use of
D.

+ Student progranm

Importance of Mon.tors
Design of monitors
Function of monitors " -
Use of monitors '

Irput/output statements o _ e :
Arithmetic statements . S ] _ ST T
Control. statements B - LA
Specification statements T ,;‘rj - i
Student progrem T - RV

R Procedure division .- . -

et et

NPT - IR
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‘Modification of standard sort systems
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DIVISION XI - Utility Systems and Simulators

“ A, .Standard packages
"B, Types of language simulation
C. Tyves of machine simulation

TEXT:
COMPUTER PROGRAMMING SYSTEMS - Fisher, Swindle
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ORANGE COAST COLLEGE
FRE-SCIENCE/ENGINEERING DATA PROCESSING

Hours Per Week: 10 lecture: 10 laboratory Units of Credit:

Department and Number: Data Processing 65

For Whom Is Course Intended: . S
‘For recent high~school graduates who intend to attend a four=year college
in preparation for a bachelor's degree and for Orange Coast College students
who whould take a survey course in data processing as part of a terminal or
‘transfer program. ‘ i : : *

'Prerequisite:

“Two yeers of high school algebra; high school trigonometry.

Texts: -
—IEM Manual, A Fortran Primer with Business Administration Exercises -~
Germain, Clarence B., Programming the IBM 1620, 2nd volume; prentice-Hall,1965

Course Description:
~ This is an eight-week, four~hour per day course including both lecture and

Iaboratory sessions in electronic data processing.

Course Objectives:
1. To provide a basic understanding of

specifically in electronic data process
school graduate.

date processing in general and
ing to the college<bound high-

by four-year

2. To develop the computer programming skills required ‘
engineering fields.

institutions for bachelor's degrees in science and

3. To meet the course requirements in computer programming required by
many four-year institutions for bachelor's degrees in science and

engineering fields.

k., To provide a summer course in data processing for Orange Coast students
mejoring in business, science or engineering who need such a course as
a suggested elective or as a requirement for their program. This course
may be taken in lieu of Data Processing 1 and Data Processing 61 for

these purposes.

.
s i

PR g .
o P TR
B30t R IR D AR NG

R

A
RS

4
4
2
“19
(.‘
&
.f
q
M




~COUR$E“‘OUTLTNE:

- Week .1: ‘Intro to Computer Programming
~° 7 1, The Unit Record
- Cybernac
-3, Stored Prog*ams o , s
i, Block Programming S S e
5. Registers, Data flow » ' ‘ o S j;

B
DRPERIEN
LIS LT

¥

Week 2: General Data Processing
. . 1, History of D.P. '
. 2.. Fuanctions of D.P. : : .
3. Unit-Record of D.P. , SRR
-y, "Dif’fer’ence be’twéen Bus. & Sci. ' SR

. "
'y £ a2 T

Mgt
AR &

Veek 3: Introduction IEM 1626
X, Conversion to 1620
2. Core Position Addressabillty

3. Decrementation of Registers
l4, ‘Basic I-0 Instructions, Transfer Data; Arithmetic Instructions

A
N\

oo
s AT E I8
AT RS

e

‘Week l: Computer Programming Continued ' L
o 1. FEditing of Output. ‘ : ‘ I
. 2. ‘Intro to SPS- ’
3., Subroutines
., Numerical Analysis Approach to Root Solution or Business Application

of Pa.yroll Problem

T A R R T T -
S Atk do i b 2 i

Week 5: Symbolic and Macro Programming ‘ , L
2, Floating Point Arithmetic on 1620 ‘
3. Synthetic Division ‘ S

E%3 E'g.m_
-l
=

B % et
[l il =

Week 6: Intro to Fortran
- 1. Input/Output
2. Arith, Ops
3. Matrix Operation

Week 7: Fortran Continued
" 1. Systems of Equations
2. Linear Programming

e xn Tat Y v, Y Y
o qa‘.ﬁg_.f,ﬂ;'\\,,‘. T

s oo 2,
R anr, PRI
3 AP

Week 8: Fortran Applications
1. Linear Programming ‘
2. Business & Other "Non Math" Applications

¥ 4
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COMPUTER-MANAGEMENT PRINCIPLES
D.P. 66 |

" HOURS REQUIRED
Clasé, 3; Laboratory, O
;DESCRIPTION AND OBJECI‘IVES

' An application of basic management principles to the computer
activ1ty within the firm. Examination of the computer as a tool in

 accomplishing the management functions of plannlng 5 pommmlcatlons

. and :control. The cofputér as a part of the firm to be manhaged. -

~ MAJOR DIVISIONS

I, Introduction
" II, Review of Management Principles
- IIT. 'Evolv1ng Nceds of the Firm
IV, History and Dc,'velopment of the Compu‘ber
‘Vo ‘The Computer in Management Punctions
- VI. Industry Needs and Outlook
-VII7 Survey of Current Literature in Computer Managemert

~ DIVISION I <= Introduction
A, Units of Instruction - 3 Hours

L. Overview of the course
A, Origin

: B. Distribution of syllabus

2. Definition of terms - .
“As Who or What is "Managementt, "Exccutive, "Computer!,

B EDP, ADP, IDP, "Staff",

3. Overall 1mpact of the computer o

A. Discussion of article "Computer: New Tool, New World."

DIVISION II - Review of Management Principles
A, Units of Instruction - 6 Hours

1. Traditional Functions of Management
A, Planmiing
B, Organizing
Ce Staffing
D; Directing
. E. Controlling
2, Other Useful Concepts
A, Babbage & Tayler!s Methodology
B, Drucker - “Management by Objective"

“ D
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C. Bernardts "First Function of the ExeCutiVe"
D, Martindell - "Unflinching Control®

ts apneent of a "BuSiness Intelllgénce System"i

E. l’nl.L.l..l.ppC (1024201512,
F, Training as an Executlve Function

‘G, Univérsality of Management

H. The Total Systems Concept

Functions of Management - Redefined

A, Jarome's system for execative control
(1) Planning
(2) Organizing
(3) Commumnications

DIVISION III - Needs of the Firm

A, Units of Instruction - 5 Hours

1.
2.
3¢
b
S

Role of conmmnlcations in control
A, Feadback
Testing planning decisions
A. TNeed to increase probability of satisfactory ontcome
Commnication and decentralization
K. Generation of mlddle-management
Commmication and recentralization
A Displacement of mlddle-management
The computer .
A. As helping satisfy needs
B., As an additional problem area
(1) Need for standards
(2) Automation and human dlsplacement

© DIVISION IV - History & Development of the Computer

A. Units of Instruction - L Hours

1.

24

3.

Key historic benchmarks
A, Development of number systems
B, Number theory
C. Emergence of logic
(1) Contributers
D, Mechanization
(1) ZLogic Machines
(2) Calculaters
E. Automation
(1) Babbage
(2) Hollerith
(3) INIAC
Role of communications
A, The Arabs
B. The Printing Press
Role of Standards
A, Effect on number system.development
B, Effect on early data equipment
- Co Acurrent industry need
(1) H.R., #B858 of 88th Congress

)
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i, Decade of applications
A, Outlook of user, rather than developer
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4 DIVISION V - The Computer in Management Functions o

. A, Units of Instruction - 15 Hours

- 1. The computer =~ A part of the firm to be managed ' LT
A, Discussion of article "Hanaging the Data Processmg Operat 1on“ o RPN
‘ 2, Planning & Decision Making S SR :
< A. The feasibility study

‘ | (1) Composition of the study group

. ' (2) Pwvpose of the study

3 (3) Management control of the study group -

b (4) Recognition of maragement objectives

3 B, Operations Research in Business

A ’ (1) Definitions ’

;M : - (2) History and methodology

C. Other Staff Activities
s 3. Organization

4 A. Organizational position of the computer activity

- (1) ‘A function of initial objectives

h. Commmnications

A. The key to other executive functions

. B, Commmnication flow in the firm

. - " (1) Centralized firm

(2) Decentralized firm

C. IDP and management information

g (1) The feedback loop

3 (2) Data collection and validation

4 D, :Sbmmnication, the computer, and recentrallzatlon A
- (1) 4rticle "Management Information Systems" IR
3 5. Control 4 3
: A. Computer contrél of other activities
3 B. Control of the computer activity LG
_; (1) Auditing computer-controlled systems | S E
3 (2). Decumentation : : -

C. Standards : -3
3 21) In the firm
X 2) In the industry | o
- DIVISION VI - Industry Needs and Outlook
‘ A. Units of Instructich - 8 Hours :

4 . -
3 1, Limiting factors in the industry
g a., Industry standards
% (1) Role of the federal government -
. b, Capability excceds utilization 3
L 2. Decade of applications

‘ a, Internal revenue service e

; f " b. Libraries - The MEDLAR Story

: c. Banking - Improved Cash Management
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DIVISION VII - Survey of Current Literature - =

B

’<~' ’\.* N ?\}(}{“\S 2% C

ds  Future Markets
- (1) Tndependent retailers
e Edication

(1) Importance to mdustry o

(2) Executive similation - ¢ase -study
f. Social mpllcatlons ‘

. .
o [N

A, Un:.ts of Instruct.lon ~3. Hours
Lo Evaluatlon of current publications in the ﬁ:eld
2, Examination of periodicals as source material
3. The cdll for computer management
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DATA PROCESSING WORK EXPERTENCE
D.P. 82 |
HOURS REQIIRED
Class, 1; Enployment 15
Dyscnmlon AND. OBJECTIVES

Provides ‘actual work experience for students in a data pzjoges,sing"j o

installation and an. opportunity for the practical applicat:mn -of the.
8Kills and knowledge previously learned. -Class sessions :mclude dis=-
cussion of specifié ‘problems encountered b+ the employed student.
Prere_qu:,sn.te._ Completion of basic. courses in 'bhe data processmg

MAJOR DIVISIONS

I. Problems of Handling and Processing Large Quantlt.:.es of Cards ,
II. Accessory Equipment. to Assist , ‘ )
IIT. Equipment Maintenance. Problems
. IV. Problems of Workmg & Multi-shift Basis

V. Commnications with’ Féllow Horkers

. VI Data ‘Processing: Installation Supervision _
VII. Problens Relatéd to Different Sized Installations

VIII., ' Spec:.al Dev:Lces Avallable for Equipment

A. Dengers involved
B. Techniques

DIVISION II - Accessory Equipment to Assist
A. Eqilipmeht catalogs.
DIVI.»ION III Equipn.ent Mamtenance Problems

, A. Clearing card jams
 B. ‘Operator responsibility
Cs -Customer Engineer responsibility
D. Demonstration
E. Safety precautions
F. Invite Customer Engineer for discussion

DIVISION IV - Problems of Working a Fulti-Shift Basis

A. Scheduling of machines
'B. Planning new work

- "Co Inter-shirt commnications
D. Cost factors

DIVISION I- Problem of Handling and Processmg Large Quantities of Cards
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? DIVISION V - Commnications with Fellow Workers

g A. Formal written procedures, value of
: B. Verbal vs, written communications . L Co.
3 C. Personnel relations S

DIVISION VI - Data Processing Installation Supervision

A. Scheduling of jobs

B. Scheduling of persomnel

C. Scheduling of machines

D. Relations with personnel outside of the installation
E. Assignment of job priorities

RS VIR Bt s

POSE

DIVISION VII - Problems Related to Different Sized Installations
4 A. The large installation

1, Personnel capabilities

3 2. Job classifications

4 3. Advantages to the trainee

! i. Disadvantages to the trainee

L B. The small installation

1. Persomnel capabilities

2. Job classifications

3.~ Advantages to the trainee

. Disadvantages to the trainee
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DIVISION VIII - Special Devices Available for Equipment

é A. Specialized tasks
. B. Economic factors

. C. Examples

In addition, the students will write a section for the
procedures manual of the company employing them. These
will be presented and discussed in class. It is intended
that these projects will be of actual value to the emplqyer
as well as the student, and a copy w111 be submitted to the

employer.
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DATA PROCESSING WORK EXPERIENCE

SRS, v din? °
CERE Rt h o

D.P. 83
HOURS #EQUIRED
Class 1; Employment: 15
‘DESCRIPTION AND OBJECTIVES

- .. Céntinuation of Data Processing Work Experience 82
Prerequisite: p,p. 82 '
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* MAJOR DIVISIONS

I. Computer Scheduling Techniques
'II. Problems of the Programmer
III. The use of Magnetic Tape
IV. Employment Possibilities
V. Techniques of Applying for a Job

L3
R Sy semneas s

. DIVISION I - Computer Scheduling Techniques

-+ A. Work flow

B, Status board

3 " C, Data identification

DIVISION ,,I'I - Problems of the Programmer

A. No contact with the computer
B. (Coordination with other programmers
C. Receiving information from the Systems Department

~ D.  Program maintenance
~ DIVISION III - The use of Magnetic Tape

"Aj. Operating techniques
- B, Precautions -
© = .. G Tape library

. '\‘iDIVIS'ION v - E:i%p,lésyme'nt Possibilities

A. ‘Job cléssificationg

B. Salary scales
C. Trainee reoguirements

'DIVISION V - Techniques of Applying for a Job

Kk Sources of job openings

‘ B. Research about the company
: C. Personal history '
B ~ D. The interview

4 , In addition, the students will write a
%4 ,  manual of the company employing them.

| BN ~ s&ctual value to the emp
submitted to the employer,
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3 MATHEMATICS T

Computer Programming for Engineering, Mathematics and Science

®  HOURS REQUIRED
Class 3; Laboratory 2
DESCRIPTION

sis .on applications

‘ ' Basic programming of electronic digital computers with empha
% in engineering, mathematics and science. Machine langusge, symbolic and FORTRAN
matrix inversion and

programning. Numerical techniques including intergration,

3 Newtonian approximations. Lab work on IBM 1620 digital computer.
PREREQUISTTES
l Grade of "C" or better in Math. 1A or Math. hk.
MAJOR DIVISIONS
- I. Cqmputing Fundamentals

II. Basic 1620 DPS Concepts

I1I.. Data Transmission )

‘IV,. ‘Block Diagramming and Flowcharting
. V4 Aritmetic Instructions

VI.. ‘The Symbolic Programming System S
© VII,: Branching Techniques. L o
; VIII.  Finding Roots of Equations . S
3 . IX. Floating Point Instructions i
3 "X:; FORIRAN Programming System
: XI. Evaluating Integrals

RETLTS iy PN T TR it 5

RV

;- XII. Solving Systems of Equations
XIII. FORTRAN IV
- XIV. Disk Instrugtions and IOCS

SN
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4 DIVISION I ~ Computing Fundsmentals

‘
L e,
Mtz

' A, What is a computer
b - B. The stored program
n C. Core and card representation
D. .Computer configuration registers

St send S

E. I and E cycles

F. Fields, records and sigred data E
_ DIVISION II ~ Basic 1620 DPS Concepts

A. Instruction format f

B. Numeric and alphameric data : ' S
C. lagnetic core storage , A
D. Registers in the 1620 S d
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DIVISIOR III - Data Transmission

A. Input-Output instructions
B. Internal data transmission jinstructions

DIVISION IV - Block Diagramming and Flowcherting

A. Purpose of the block diagram

B. Purpose of the flowchart
C. Symbols used in block disgramming and flowcharting

D. Block diagramming and the programmer
E. Flowcharting and the System

DIVISION V - Arittmetic Instructions

A. Add and multiply tables
B. How addition and multiplication accomplished

C, Division
DIVISION VI - The Symbolic Programming System

A. Why a SPS system

B.  Operation of the Assembly System
C. Imperatives

D. Declaratives

E. Processor control statements

DIVISTON VII - Branching Techniques

A. Btandaaa branch instructions
B. Indirect addressing techniques
C. Modification of Op codes

D. Progremmed switches '

E. ©Sense switches

F. Linking subroutines

DIVISION VIII - Finding Roote of Eguatlons
A. Solving the General Quadratic
B. Newton-Raphson iteration
C. Graphical techniques
D. Method of Regula Falsi

DIVISION IX - Floating Point Instructions

A. Floating point aritlmetic
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B. Floating point subroutines
C. Macro concept
D. Expanded mantissa lengths

»,
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3 DIVISIONS X -~ FORTRAN Programming System

3 A. Why FORTRAN

9 B. Input-Output formats and instructions
C. Aritmetic operations

D. The Compiler

E. TF and GO TO statements

1 F. Do loops
3 G. FORTRAN subroutines

3

¢ DIVISIONS XI - Evaluating Integrals

3 A. Newton-Cotes formulas
- - B. Monte-Carlo techniques _ X
DIVISIONS XII - Solving Systems of Equations o
; A. Gauss elimination ﬁ
B, Gauss-Seidel
3 C. Matrices 3
D. Crout reduction
DIVISION XIII -~ FORTRAN IV 3

- A. Logical operations

p B, Input-Output differences .
E: C. Complex operations

DIVISiONS XIV - Disk instructions and IOCS

. Sy PR S ARG)
S AT A
R S oA

2 A. Physical characteristics and operations
L B. Supervisor :

C. Systems output format

4 D. SPS disk instructions

E. Introduction to IOCS
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a
- Laboratory Exercises E
3 Machine language

3 Symbolic Programming System
4 FORTRAN Programming System
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DATA PROCESSING MATHEMATICS

MATHEMATICS 33

HOURS REQUIRED
Class, 3

UESCRIPTION |

A preseribed course for the Business Data Processing Currigulum.
Basic logic, the number system, algebra with_emphasis on problem solving,
computation with Jogerithme and with numbers in bases other than ten,
Boolean Algebra, Matrix Algebra, Algebra of Linear Programming.

PREREQUISITES

Two years high school algebra or Math D.
- is required.

A grade of C or better

MAJOR DIVISION.

I. Set and Set Operations
II. Sets and Logical Statements

TII. The Logic of Statements
1v. Boolean Algebra and Switching
V. Binary, Octal, Hexadecimal Number -System
vI. Algebra, Analytic Geometry and Functions
vit. Functions and Managerial Planning
vIII. Exponential and Logarithmic Functions
IX, Mathematics of Investment and Finance
X. Fundamentals of Linear Programming
XI. ‘The Algebra of Linear Programming
XII. COmputationul.Methods of Lindear Programming
XIII. Differential Calculus '

DIVISION I - Set and Set Operations
A. Notation of Sets
B. Equality and Subsets
.C. Basic Operations
D. Abstract Laws of Set Operations
' DIVISION II - Sets and Logical Statements
DIVISION III - The Logic of Statements

DIVISION IV ~ Boolean Algebra and Switching
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DIVISION V - Binary, Octal, Hexadecimal Number System

DIVISION VI - Algebra, Analytic Geometry and Functions

"ﬁ“f,‘(‘ 5

, A, Algebraic Equations

- B. Algebraic Operations 3
. C. Quadratic Equations CE
D. Analytic Geometry -
3 E. Graphing of Linear and Quadratic Functions "B
3 F. Slope
- G. Average Rate of Change
DIVISION VII - Fundtions and Managerial Planning
‘A, Functions and Their Inverses i
z B. Linear Functions:Prediction Control N ;
C. Forecasting o %
D. Break-even Analysis 7

E. Applications of Quadratic Functions
F. Maximum and Minimum

Y-
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2 DIVISION VIII - Exponenmtial and Logsrithmic Functions 5
. DIVISION IX - Mathematics of Investment and Finance
DIVISION X - Fund'amentals of Linear Programming A
- ‘A. Inequalities and Their Graphs
e B. Maximizing Profit and Minimizing Costs
3 C. Linear Programming in Two and Three Unknowns - .
DIVISION XI - The Algebra of Linear Programming . |

A. Vector Algebra and Applicetion - o g

.B. Matrix Algebra and Appligation

DIVISION XII - Computational Methods of Linear Programming

AL A

A. ‘The Simplex Method
B. The Transportation Method

!
P

 DIVISION XIII.- Differential Calculus
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A. Limit Concept
B. Continuity of a Function
C. Derivative

" D. Maximum and Minimum Values of a Function ’ -
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| EKTBOOK: Appliéd Mathematics-An Introduction by Chris A. Theodore
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